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PREFACE. 


Pestaloz;5i tos peculiarly solicitous that the idea 
of his method of Education should not be con- 
founded with the form it might assume. He felt, 
and strongly felt, the value, the power, and the truth 
of that idea; and highly as he was disposed to appre- 
ciate the labours of his disciples in the practical ap- 
plication of it to the work of education, still he saw 
that they were at best imperfect, incomplete embo- 
dyings of the grand and profound conceptions in which 
he might be said intellectually to live and move 
and have bis being.” The continual appeal which 
he made from the imperfections of Ms practice, to 
the beauty and truth of his principles, contributed 
perhaps to attach to himself the character of a bene- 
volent visionary, and to his system the charge of im- 
practicability. Much had been written, much had 
been said, yet little seemed to have been done : for 
even his own school, miserably conducted in many 
respects, presented but a cloudy and distorted ex- 
hibition of his views. Hence the man of lofty mind 
and feeling heart quitted Yverdon with a sigh of 
regret ; while the shallow reasoner and self-satisfied 
Toutier cast a smile of contempt on principles which 
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lie could not discover to be true, in the midst of the 
disorder that impeded and deformed tlieir develop- 
ment. 

Profoundly convinced of the truth of PestaloKzi’s 
views, and warned against liis errors by long actual 
observation of their consequences, the writer of these 
prefatory remarks determined to attempt the intro- 
duction of his method into England, religiously pre- 
serving the Idea, hut adapting the Form to those 
circumstances in which he might be placed. He 
considered that the most effectual mode of accom- 
plishing this end was to devote himself to the forma- 
tion and conduct of a school, in which the arrange- 
ment and practical application of tliose principles 
might be made. To exhibit the system in opera- 
tion, to elaborate by means of experiments continu- 
ally repeated a course of instruction ; and above all 
to prepare materials for an appeal to actual results, 
seemed to him a far more useful and effectual, though 
less rapid or brilliant process, than that of dragging 
it before reluctant audiences at public meetings, or 
of advocating its merits in the periodical publications 
of the day. He was content that it should l)c buried 
in oblivion for a while, assured that if it really pos- 
sessed the life of truth, it would in due time spring 
up with renovated vigour. That time seems to have 
arrived. Attention to this subj ect is revi red. Seb oois 
professing to be conducted on Pestaloxzian principles 
are increasing in number: and publications issue 
from the press which point out, with more or less 
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successj tlie manner of applying them to different 
branches of instruction. Under these encouraging 
circinnstances, it is proposed to publish, from time 
to time, a number of little treatises of a strictly prac- 
tical nature, embodying in a familiar maimer the 
principles of Pestalozzi. They will be the result of 
many years’ experience — the corrected and recorrected 
editions of lessons actually given by different indivi- 
duals. They may want some of that ideal beauty 
discernible in works produced by an ingenious ima- 
gination in the closet ; but they will possess, on the 
other hand, the solid advantage of ascertained prac- 
ticability and demonstrated usefulness. 

It has been thought desirable to commence the 
series with a course of Lessons on Objects. It 
is a field hitherto little, if at all, cultivated. The 
distinguishing princijfies of the Pestalozzian system 
are strikingly exemplified in it. The instruction 
given in Infants’ Schools would he improved by the 
introduction of a similar plan, and the early edu- 
cation of the nursery receive a new and interesting 
feature. 

This mode of instruction was suggested to the 
mind of Pestalozzi by the peculiar circumstances in 
which he was placed at Stantz, The brutalised state 
into which the poor children confided to his care had 
fallen, rendered it absolutely necessary to find some 
new mode of interesting their minds, and calling out 
their dormant faculties. Ivfatiire -was the only book 
with which they were conversant, and their first les- 
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sons were consequently drawn from its pages. Ex- 
perience and judgment retained wliat necessity first * 
imposed. The subjects ordinarily presented to the 
youthful mind appeared too remote from, that know- 
ledge which the child acquires without regular in- 
structiouj and generally to be taught in too abstract 
a manner. It was proposed to bring education more 
into contact with the child’s owir experience and ob- 
servation, and to find in hm the first link in the 
chain of his instruction. In the execution of this 
plan, a series of engravings was provided, represent- 
ing those objects which are familiar to children ; and 
the lessons consisted in naming their parts, describ- 
ing their structure and use. One day, however, the 
Master having presented to his class the engraving 
of a ladder, a lively little boy exclaimed, “ But there 
is a real ladder in the court-yard; why not talk 
about it rather than the picture ?” The engraving 
is here,” said the Master, and it is more conveni- 
ent to talk about what is before your eyes than to go 
into the court-yard to talk about the other.” The 
boy’s observation, thus eluded, was for that time 
di^sregarded. Soon after, the engraving of a window 
formed the subject of examination ; But why,” ex- 
claimed the same little objector, why talk of this 
picture of a window, when there is a real wdndow in 
the room, and there is no need to go into the court- 
yard for it?” Again the remark was silenced, but 
in the evening both circumstances were mentioned to 
Pestalozai. The boy is right,” said he ; “ the 
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reality is better tban tlie counterfeit : put away tbe 
engraTings, and let tlie class be instructed by means 
of real objects.’’ Tlie plan was adopted ; but many 
incoiiYeniences resulted from tbe arrangement. Tlie 
subjects wbicb tlie room itself, tbe building, tbe pre- 
mises, presented, were soon exhausted, or thought to 
be so : the pupils were taken into the fields ; the 
weather -was an occasional hindrance, the Tariety of 
objects presented ont of doors distracted the atten- 
tion of the pupils, and though much interest was 
at first excited, still, as there was no sensible progress 
no perceivable end, it diminished rather than in- 
creased in force. It was thought, too, that exercises 
so miscellaneous in their character, so devoid of sys- 
tematic arrangement, were essentially defective as 
means of intellectual development. Upon these 
grounds the Miscellaneous Object Lessons were aban- 
doned, and the Master who had conducted the class 
substituted a course on the parts and functions of 
the. bodily frame. These are contained in the Manuel 
des Iferes; a work presenting valuable hints foT 
early education, mixed with much that is insuflerablj^ 
tedious. At the period when the writer of t|iese 
observations was in tlie institution at Yverdon, in- 
structing on objects had fallen into disuse; but 
having heard this history from the individual who 
had formerly given it, he felt strongly convinced that 
a mode might be adopted by which its advantages 
would be secured, and its contingent inconveniences 
avoided. Having communicated this impression to 
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his sistei’, with a general notion of the plan, he has 
. left the execution of the details to her, and the result 
of her labours is the Exercises, now for the first time 
presented to the |)ublic. The desultory character 
attaching to them in their original form, is corrected, 
by making a previous selection of subjects, and pre- 
senting them in the class-room. As they are intended 
to be preparatory to instruction in natural history, 
they gradually assume a more scientific character, 
and thus a feeling of progress is sustained in the 
pupils mind. It has been found, indeed, by long 
experience, that no lessons produce more continued 
interest, or more enlarge the minds of children, than 
those on Objects. 
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Wnm this work was first presented to the public, 
nearly thirty years since, the idea of systematically 
using the material world as one of the means of 
educating the minds of childi’en, was so novel and 
untried a thing in England, that the title “ Lessons 
on Objects ” excited many a smile, and the success 
of the little Tolume was deemed to be, at best, very 
dubious. The plain sound sense of the plan, liowever, 
soon recommended it to our Teachers, and they 
discovered that reading, writing, and arithmetic, do 
not form the sole basis of elementary education, but 
that the objects and actions of every-day-life shoiM 
have a very prominent place in their programme. 

In spite of the ominous forebodings which attended 
the first introduction of this little volume, the public 
has given a decided sanction to the system of teach- 
ing it, and the degree in which it has in consequence 
modified books for the young, and the practice of 
elementary instruction, can scarcely be calculated. 
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Successive editions of the Lessons have issued 
rapidly from the press, hitherto without any altera- 
tion; but it is now thought desirable to profit by the 
experience gained by the introduction of such a 
course of instrnction, and to make a few chang<3S and 
additions. As the work is much used in institutions 
for the training of Teachers, the following* account 
of the plan of the whole course is given as a guide 
in the use of the lessons, and a help in carrying out 
the idea. Those who fall into a mechanical way of 
giving such instruction, and do not perceive the prin- 
ciple involved, completely defeat its intention, and 
they had far better keep to old plans and old books. 

The work contains progressive* series of lessons, 
the prevailing aim being to exercise the faculties of 
children according to their natural order of develop- 
ment, aiming also at their harmonious cultivation;^ 
The first series chiefly exercises the pcrcep>tive 
faculties, arresting attention on qualities discoverable 
by the senses; and then furnishing a vocabulary to 
clotbe the ideas, and so fixing them in the mind, 
where they will be ready for reproduction when tlaj 
faculty of conception begins to act. The second and 
third series, in addition to this, exercise the coneep- 
tive powers in recalling the impressions made upon 
the senses by external objects, when they arc romoved 
from observation — also in leading from wh1|t luis be- 
come known to what is unknown. In the fourth 


♦ See “ Home Education,” p, 198. 
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series, tlie children are exercised in tracing resem- 
blances and differences, in drawing comparisons and 
recognising analogies, thereby cultivating the power 
of arranging and classifying. 

In the iifth series, the reason and judgment are 
brought into actidty ; in tracing the connexion be- 
trfeen cause and effect, between use and adaptation ; 
language or the power of expression is cultivated ; 
the ideas developed in the lessons of the previous 
series arc expressed either in simple words or short 
sentences ; but tbroughout this series the pupils 
are required to put down all the knowledge they 
acquire, in the form of consecutive narrative. This 
plan promotes jfixedness of attention during the 
giving of the lesson, a clear apprehension of facts 
and truths, and facility in arranging and expressing 
what has been ac<:|uired. 

An objection has been made to these lessons, that 
they put hne words into children’s mouths, and give 
them an air of pedantry — hut. the evil in reality is 
the effect of the ignorance that has hitherto prevailed 
as to the properties of the most common things hy 
which we are surrounded, and the consequent poverty 
of the poor man’s language. When the love of 
knowledge is excited, and the habit of intelligent 
observation cultivated, words and phrases are required 
to define Accurately what so often otherwise remains 
vague impressions on the mind; consequently a more 
extended vocabulary is requisite, and when no simple 
and common words can be found to express (for in- 
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stance, such Yery important and common qualities as 
opacity and transparency), the only terms onr lan- 
guage ailords must he used, and the reproach of pe- 
dantry he risked. 

Teachers making nse of these lessons are earnestly 
advised to read carefully the introduction to a series 
before they commence the lessons which it contains, 
and to endeavour to understand, and then to act u}) 
to the principles and aim set forth. They should 
guard against mere mechanical work, or allowing 
this in their pupils ; the latter, after having heard a 
few names, will often, without thought or obser*Viiiioii, 
apply them indiscriminately. Neither should the 
lessons be slavishly followed in all that is set down •. 
they sliould rather be used as affordijig suggestive 
hints; and variety should be sought for — the children 
often themselves indicate what their minds require. 

Hamp&tmd^ July 
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LESSONS ON OBJECTS. 


FIEST SEEIES. 

IKTRODUCTOEY REMARKS FOR THE PIREOTIOH OF 
THE TEACHER. 

To lead cMldren to obser?e with attention the objects 
which surround them, and then to describe with 
accuracy the impressions they conyey, appears to be 
the first step in the business of education. 

As the period of childhood is characterized by the 
ceaseless activity of the perce|)tiye faculties, it is 
clear that with them intellectual education should 
commence. The development of these powers gives 
aiiiniation to the dull, and precision to “the lively, 
whilst it promotes that clearness of apprehension 
which is the solid basis of after attainment, and 
without which our judgments are unsound, and our 
reasonings inconclusive. As the sphere of observa- 
tion is enlarged, and the pages of history, or the 
fields of science, are explored, the mind, accustomed 
to accurate investigation, will not rest content with 
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less ihan satisfactory evidence, eitlier in rnoi'als nr 
in science. 

The present work consists of five series of lessons, 
eacli of which, increases in diffieulty as the pepil 
advances. The order observed in tlieni is the resnit 
of some experience, and of several trials, vdiioli luae 
produced a strong conviction of tlie importance and 
value of a methodical arrangenicut, and of a very 
gradual progression. It is therefore rec«miin ended 
that no step in the course should bo alljigether 
omitted, though the age and talents of the children 
must regulate the time bestowed oii each. 

The first scries presents a selection of miscellane- 
ous objects, every one possessing some distinguish” 
ing quality, and so arranged as to Ijave a.n olo'ious 
connexion with what has preceded. The cliildren 
should he practised in remarking the qualities observ- 
able by the simple operation of tlie external senses, 
deferring till a more advanced period tliose requir- 
ing a higher exercise of mind. 

It is very important that in all instruction, some 
definite object should be proposed, and tliat every 
step should ‘have a tendency towards the end in view. 
Thus in the series under consideration, the develr.tp- 
ment of the perceptive faculties is aimed at, and 
each sense is called into action, that all may l:»e 
strengthened by exei’cise, and their judgments ecu- 
rected. By linking also the ideas gained to apjjro-. 
priate words, a ready command of Iriiiguage nr.iy he 
acquired. 
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Omc lesion is drawn out fully as a specimen of 
tlie manner in wiilcii the others should be given* It 
would have extended the volume to an unnecossary 
leiigtli, and filled it with needless repetitions^ had 
each been made out with equal minuteness. Inform- 
ation is not given in the preliminary set, as the 
end proposed is to excite the mental powers of the 
children to activity, and not to furnish them with 
knowledge. 

It may perhaps be necessary to guard against the 
erro.r of expecting, in work like the present, any- 
thing more tlian hints as to the mode of arrangfiig 
and imparting knowledge. Teachers ought to be 
w^ell informed, in order to meet the inquiries which 
the active minds of children continually suggest. 
Their questions will generally point out the best 
mode of treating a subject, or of leading them to the 
discovery of any trutln Precise unvarying rules may 
be laid down for mechanical operations ; hut mind 
alone can act upon mind, and bring it into vigorous 
exercise ; and all instruction must be dry and unin- 
teresting, wliicli has not undergone some modiiica- 
tion from the person by wd)om it is communicated. 

There are several faults into which teachers are 
lilvely to fall ; one is that of telling too much, for 
thougli the infurriiaiion may bo received with plea- 
sure, and appear to profit, yet under such a mode 
of instruction, the pu2:)i]s’ minds remain almost pas- 
sive, and tluy acquire a habit of receiving imj>res- 
sions from others, at a time when they ought to be 
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gaining mental power by tlie exertion of their oto 
faculties. Another mistake is that of giving a term, 
before the pupil has felt his want of it.'^' ’When the 
idea of any quality has been formed in his mind, 
without his being able to express it, the name given 
tinder such circumstances fixes it on the memory:— 
thus, when a child observes that whalebone, alter 
having been bent, returns to its original |)osit.ion, lie 
may be told that this property which, he has dh- 
covered is called 

The following pages were written originally with 
no view to publication, but merely for the use of the 
scliool in which they were given ; and tlie informa- 
tion they contain was drawn from various sources. 
No memorandum being made at tlie time, it would 
now be impossible to assign passages to tlioir dif- 
ferent authors, though it is probable that tlioso 
acquainted -with the popular works on the subjects 
here treated of, may detect, in some places, almost 
literal quotations. 

* The writer desires partieulai’ly to enforce this remark, 
having in one or two instances seen the lessons altogether 
misused. — Thus the qualities were told, and the explanation 
of the terms given, instead of the object he, mg presented to 
the cliildren that they might make tlieir own olfscrvafiftus 
upon it, and learn from the teacher how to exin-ess omilities 
edeariy discerned by them, although unkno wn by name. 
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' GLASS. V 

(jlass lias been selected as tlie first substance to be 
presented to tlie cbildren, because the qualities wliicli 
cliaracterizie it are quite olivious to the senses. The 
pupils should be arranged before a black board or 
slate, upon 'which the result of their obserrations 
should be written. The utility of haying the lessons 
presented to the eyes of the children, with the power 
of thus recalling attention to what has occurred, will 
reij soon be appjreciated by tlie instructor. 

The glass should be passed round the party,, to be 
examined by each individual."^ 

Teachek. Wliat is this which I hold in my hand ? 
Children. piece of gkvss. 

Teacher. Can you spell the word 
(The teacher then writes the word “ glass” upon 
the slate, which is thus presented to the whole class 
as the subject of the lesson.) You have all examined 
this glass ; wliat do you observe ? What can you 
say it is?f 

I>y tills means, eaeli individual in the class is called 
upon to exercise liis own powers on the object presented ; 
the subsequent ciuestions of the teacher tend only to draw 
out the ideas of the children, which he corrects if wrong. 

•!• This question is put instead of asking, What are its 
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Children. It is bright. 

Teacher. (The teacher having written tlie wunl 
“ qualities,” writes under it — It is briglit.) Tube it 
in jonr hand it. 

CriiLDREN. It is cold. (Written on the boaol 
under the former quality.) 

Teacher. Feet it . again and. coiiipare witli the 
piece of sponge that is tied to your slate, and then 
tell me wliat you perceive in the glass.f 

Children. It is smooth— it is hard. 

Teacher. What otlier glass is there in (lie room ? 

Children. The windows. 

Teacher. Look out at tlie wiralow and tell me 
what you see. 

Children. We see the garden, 

TEACHEn. (Closes the shutters.) Ijook out again, 
and tell me now what you observe. 

Children. We cannot see anything. 

Teacher. "Why cannot you see anything ? 

Children. We cannot see through the shutters, 

qualities?’* because the children would not, at fii’st, hi fill 
pi’obabilitj’, understand the iiioaning of the teru}; ibs iiv> 
qiiont application, however, to the airsv/er to this rpiostinn 
will shortly familianse them to it, and ti;aeh iheai 
li'iGHning', 

* The art of the teacher is to put such qnestii>n.s ns :nijiy 
lead successively to the exercise of the iliiierc'Ut-^sonses. 

f The object of the teacher here is to Icsal the pupil Jo 
the observation of the quality smooIJi^ arnl ho d(;os so by 
making him contrast it with the oppoaU^: qu;dity in fiuotljer 
suhstiUK^e ; a mode of suggestion, of which ireqiiout ns<i itiuy 
be made. 
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TEACHEn. Wliat difference do yon observe be- 
tween tlie sbuttcrs and tbo glass ? 

Childheh, We cannot see tbroitgb tbe shutters, 
blit we can tbrongli the glass. 

Teacheh. Can you tell me any word that will 
express this quality -wliich you observe in the glass? 

Childbex. Ko. 

Teacher. I will tell you, then ; pay attention, 
that you may recollect it. It is transparent.* What 
shall you now understand when I tell you that a 
substance is transparent ? 

CHiLD:aEx, That you can see through it. 

Teach ER. You are right.f Try and recollect 
something that is transparent, 

Childbex. Water. 

Teacher. If I were to let this glass fall, or you 
were to ilirow a ball at the window, what would he 
the consequence ? 

Childhex. The glass would be broken. It is 
brittle. 

* The fact of the glass being transparent is so ibmiliar 
to the children, they will probably not observe it till its 
great use in consequence of that quality brings it forcibly 
before their minds. They then feel the want of a term to 
express the idea thus formed, and the teacher gives them 
the name, as o. sign for it, and in order to impress it upon 
their minds. To ascertain whether they have 3'ightly com- 
prehended meaning of the word, they are called upon to 
give examples of its application. 

t It is but too common a practice to call a child good 
because Inj gives a right answer; thus confounding intel- 
lectual triitli and moral virtue. 
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FIEST SEKIES. — LESSON L 

Teacheh. If I used the shutter in the same 
manuer, what would be the conseqaence ? 

Childeen. It would iiot break. 

Teacher. ■ , If ■ I gave it a sharp blow with a very 
hard substance^ what would happen ? 

Children. It would then brealc. 

Teacher. Would yoiih therefore, call the wood 
brittle ? 

Children. No. 

Teacher. What substances, then, do you call 
brittle? 

Children. Those which ai^e broken. 

These are probably as many qualities as would 
occur to children at their first attempt : they should 
be arranged on the slate, and thus fonn an exercise 
in spelling. They should then be eifiiceil ; and if 
the pupils are able to write, they may endeavour to 
remember the lesson, and put it clown on their slates. 

■ LESSON: II., ' ■ 

INDIAN RUBBER. 

This substance has been chosen that the class may 
obseiwe the qualities, — opaque^ el((slk, njlamftujhlv. 
The first would be made clear to tliein by eontiusting 
the Indian Eubber with the Glass of tlio prccodiug 
lesson; the second by stretching it, and allowing it 
to resume its former shape ; the third, by setting it 
on fire. 


ES-DIAI?- RUBBER. — LEATHER. 
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Qualities of Indian Bubber, 

It is opaque, 

inflammable. 
black, ■ ■ 
tougb. 
smootb. 

Uses . — To rub out pencil-marks ; to make balls. 


LESSON" III 

LEATHER. 

Ideas to be deyeloped by the examination of tliis 
substaiice5---;/?ea:5i^>Z<3j odorous^ durable. 

Qualities of Leather. 

It is flexible. 

odorous. ‘ ■' 

waterproof. 

tougli. 

; ^ smootli. 
i' durable, 
opaque. 

Uses . — For slioes ; gloves reins j saddles ; port- 
manteaus ; binding books. 
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FIRST LESSON. — LESSON XV. 


LESSON lY. 

LOAF-SUGAR.. 

Ideas to be developed by tliis lesson, — sohMe^ 
fusible, sparldmg. 

Qualities of Loaf-Sugcm 

It is soluble, 
fusible."*’ 
brittle, 
bard, 
sweet, 
white, 
sparkling, 
solid, 
opaque. 

Use.— To svfeetcii our food. 

* The diTorence between fusibility on d solubility may be 
rendered obidous to the children, by dissohiug one jiiece of 
sugar in water, and bedding another ovc.t the candle. It is 
better that such siniplo ey.periments should be performed in 
their presence, than that a mere description of tlr?. operatirm 
should be given. 



GUM ARABIC SPONGE. 


II 


LESSOI^^ Y. 

A PIECE OP GUM ARABIC. 

Ideas to be developed by this lesson, — semt-trms^ 
parent^ adhesive. 

Qualities of Gum Arabic. 

It is liard. 
bright, 
yellow. 

semi-transparent, 
soluble in water, 
adhesive when molted, 
solid. 

Use . — To unite light and thin substances. 
LESSON VI. 

SPONGE.: ■ 

Ideas to be developed by this lesson, — poroik^ 
absorbent 

^ Qualities of Sponge. 

It is porous, 
absorbent.^ 

^ The quality of absorbrng ^y^l be made obvious lo tlie 
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FIRST SERIES. — LESSOII Til. 


It is soft, 
tough, 
opaque, 
elastic, 
dull, 
flexible, 
light brown. 

Use . — For washing. 

LESSON VII. 

WOOL. 

Qualities of Wool. 

It is soft. 

absorbent. 

white. 

flexible. 

■ elastic. ■ . ■ , . 

tough, 
durable, 
opaque, 
dry. 
light. 

.Uses . — For making cloth; flannels; blankets; 
carpets ; stockings ; &c. 

class by showing tbat the sponge sucks up any HquifL I t 
possesses this quality in conaequerjce of its lyoing fUil of 
pores. The use to which an obje^et is jqqhcfl, ofUnt le:oIs 
to the observation of the quality upon whidi the n-e as dv,- 
pcudeiit. 


WATEK. 


m; 


LESSON VIIL ■■ 

WATEK. 

Ideas to be deyeloped by tMs lesson, — liquid^ refieo- 
tivey glassy, tasteless y inodorous. 

Qualities of Water, 

It is liquid, 
reflective, 
glassy. ■. 
colourless, 
inodorous.^ 

: . tasteless. ■ 
transparent. 
liea'VT'. 
briglit. 
wholesome, 
purifying. 

Uses , — To cleanse ; to fertilize ; to drink ; for 
culinary purposes, . 

In order to direct the attenlioii of the class to the force 
of the syllables and ?*», the teacher should ask,— What 
is meant by tastcim ? Having no taste. Wliat is meant by 
fwodorous? Having no odour. In what are these words 
ahke ? They both tefl us what the substance is not. They 
mark then the absence of a quality. What syllables of the 
words mark this absence of the quality ? less and in. Give 
exa))qdes of "words in which less and in are so used. 
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FirtST SEIilKS. — LESSON IX, 


LESSON IX, 

A PIECE OP WAX. 

This substance is here introduced, ])ecaase it 
possesses many of the qualities already remarke*!. 

Qualities of Wax, 

It is solid, 
opaque, 
dull, 
toiigb, 
fusible, 
sticky. * 
yollowisk 
hard. 
odorous, 
smooth. 

Use . — To make candles and tapers. 

LESSON X. , 

CAMPHOR. - 

Ideas to be developed by tliis lesson,— 
fiialie^ volatile. 

Qualities of Camphor. 

It is aromatic, 

easily crumbling, or friable. 


It is wliite. 

semi-traB sparent . 
brlglit. : . 
sokible ill spirits, 
hard. 

. solid. 

wy iBf!amm{|bl0. 
inedicinal. 
ligiit. 
volatile. 

Uses , — For medicme; to prevent infection 5 to 
preserve 'Cabinets from small insects. 

/ LESSON 

, .BBEAB. 

• ■ ■ 

Ideas to be developed by this lesson, — edible^ 
wholesome^ nutritious. 

Qualities of Bread, 

It is iioroBS. 
absorbent, 
oiiaqiie. 

‘ solid, 
ivliolesoine, 
iTiitritions. 
edible. 

: The crmiib is yellowish white. 

soft, when new. 
moist. 
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FIEST ■■SEBPS.:— ■ LESSOK ;.XXI. 


The crust is hard. 

brittle 

brown. 

■/Use , — -To nourish, 

LESSON XII , 

# 

SEALING-WAX. 

Idea to be developed bj this lesson , — impressible. 

Qualities of Sealing-Wax, 

It is hard, 
bright, 
brittle. 

. ■ fusible. 
opaque.H 
soluble in spirits, 
light, 
solid, 
smooth, 
coloured.^i* 
indammable. 
odorous. 

When fused it is soft. 

impressible. 

adhesive. 

Use . — To seal letters. 

* The coioui’ will he determined by the specimen pre- 
sented. 



■WHALE'DONE. GIKGER. 


M: 


WHALEBONE. 

Idea to "be deyeloped bj tins lesson, — fihnni$ 

Qualities of Whxilebom. 

It is elastic.'!' 
durable, 
bard, 
fibrous, 
opaque, 
bright, 
stiif. 

Uses , — As a stifFener ; for whips, bludgeons, &c. 

leHojj' xit. 

GINGER. A 

Idea to be developed by this lesson, — ■pungent 

Qualities of Ginger. 

It is pungent, 
dull, 
hard. 

^ The should he led to compare the elasticity oi' 
WhnloLone with that of Indian P.iihber, and to observe the 
diiieronce of the quality j the former when bent returns to 
its original shape. Tlie Indian Kiibber, when stretched, 
does so; and many substances, as sjmnge, after oomijressiori, 
resume their slmpe. 


18 ‘ FIRST SKR03S. LESSO.N XV. 

It is dry. 
fibrous. 

.aromatic. 

tougli. 

opacpe* 

wholesome, 

inediGinaL 

jagged. 

light brown. 

?7se5.— To fiavour food ; for medicine. 

.LES>SON XY. 

BLOTTIKO-PAl^EIl. 

Idea to be developed by this lesson j — pinhsh:^ 
Qualities of Blo^ig-Faper, 

It is absorbent, 
porous. 

■ soft.:'' 

■ " thin. , ■ 
pinkish, 
pliable, 
dull. 

inflammable, 
easily torn. 

Use . — To suck up superfluous ink, 

^ Ish, added to words expressible of qaalitVj gencraDy de- 
notes the presence of the, quality, but in a moderate degree. 


WILLOW. — MILK, 


LESSOR XVL 

A PIECE OF WILLOW. 

Qualities of Willow^ 

It is hard. 

inflammable. 

fibrous. 

dnll. 

opaque. 

solid. 

elastic. 

flexible. 

white. 

odorous. 

leHon xvn. 

MILK. 

Qualities of Milk. 

It is white, 
liquid, 
opaque. ‘ 
soft. 

wholesome. 

greasy. 

nutritious: 

sweet. 

Uses . — To make cheese ; butter ; puddings 
drink ; food for young animals. 
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PIEST SEEIES. — LESSON XiX. 


■ . LESSON XVIII 

moE. 

Qualities of like. 

It is wliite. 
hard, 
opacjixe. 
smooth; 
stiff, 
bright, 
solid, 
porous, 
absorbent, 
wholesonae. 

Use . — To nourish. 


;;:v;ViiissoN xix., „ 

. . SALT. 

Ideas to be developed by this lesson , — fjrannio 
sapid, salme. 

Qualities cf Salt 

It is wliite. 
sparkling, 
granulons. 


A HOBH. 
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It is sapid, or has taste, 
salt, or salme. 

■ hard. ■ 
opaque, 
soluble, 
fusible. 

Uses . — To havour food ,* to preserve from putre- 
faction ; to manure land. 


LESSON XX. 

A HOBN. 

QualiUes of a Horn. 

It is hard, 
dull 
uneven, 
hollow, 

odorous when burnt. 

tapering. 

opaque. 

stiff. 

yellowush brown, 
fibrous. 

Uses . — 10 make combs; glue; lanterns; handles 
to knives and forks* 


■n 


WmST ;SBEIES.---- LESSON, XX„H* 


LESSON XXL " ' 

IVORY, 

Qualities of Ivory, 

It is liard. 
wliite. 
sniootli. 
briglit. 
opaque, 
solid, 
durable. 

LESSON XXII. - ^ ' - 

OHALl^, 

Idea to be developed by tbis lesson, — effenmcent^ 

Qualities of Chalk. 

ItiswMte. 

friable. 

effervescent in acids.* 

opaque. 

dull 

bard, 

solid, 

dry. 

* Tbis quality may be made apparent to tbc clrildren by 
putting clialk in vinegar. 



LESSON XXIII. 


A PIECE OP THE BABJE OP THE OAK-TREE. 

Idea to be developed hj this lesson , — astringent 

Qualities of Baric, 

It is brown, 
rugged, 
opacpie. 
dry. 

indammable. 

stiff. : 

solid. 

dm’able. 

fibrous. 

dull. 

astringent.'^^ 
inside smooth. 

Uses , — To guard the tree from injury ; for tanning. 

The children may be made to understand the quality of 
astringency, by drawing their, attention to the contracting 
effect xn’odnced in the month by eating a sloe. 


, SECOND .SEBIES.. ; 

■IXTBODtJCTOBy ■ 'BEBIARKS ' FOE THE t/IRECTlOK, :,C)P ■ 

THE TEACH EJi. 

In tins series the children shoulil bo nuieli (‘xeno'sed 
iipoii the already remarked, liut presented 

to tlieiii ill other objects^ This recarrence of the 
same qualities, as seen in dhTerent subsiaiiees, com- 
1:>ines, with tlie advautag'o of fixing the knowledge 
tiiey liavo acquired, — that of -enalding them to form 
the abstract idea of the quality. 

The impressions made upon the sense.s l.»y exter- 
nal olijects return to the mind in the absence of the 
objects. This is the simplest working of the con- 
ceptive faculty, and it should find exercise in this 
and the following series. Thus, wdien a distinguish- 
ing quality is observed, the children should he 
directed in searching in their own minds for tlie idea 
of some other object in which they luid before re- 
cognised the same quality. 

Care should be taken by instructors wlion tliey 
\nsh, in the first instance, to dcvelopo the idea of a 
quality, to select a substance in which it is veiw 
conspicuous ; and, secondly, when giving a less(/n on 
an object in which the same quality recurs, to ad\’ert 



INTRODTJCTOny EEMABKS. 25 

to fVjrmer impressions. The distinctness and force of 
oar ideas, and their firm hold on our minds, depend 
on the yividriess and clearness Tdth which they were 
first apprehended, and on the reiterated recurrence 
of the same impressions. 

Having ha,d all their senses brought into action in 
former lessons, the children may be led to determine 
the sense by the exercise of which any particular 
property was observed ; thus, ^ How did you find out 
that glass was transparent ? ‘ By my eyes.’ ^ What 
can you do with your eye ?’ , ‘ See,’ ^ Seeing is 
called a sense. Can you obtain an idea of a quality 
except by the sense of sight? Will your sight 
discover to you that a rose is odorous ? How would 
you ascertain this c|uality ? ’ ^ By what sense ? ’ ‘By 
smelling. By the sense of smell.’ By similar 
questions the class will gain a clear conception of the 
several senses and their operations. They may next 
proceed to the observation of the organs of sense. 
Thus, ‘ By what natural instruments are you able to 
see, hear ?’ &c. By eyes, ears,’ &c.. Any natural 
instrument by which something is performed, is 
called an organ. ‘What are the eyes?’ ‘Organs.’ 
‘ Organs of what sense V ‘ Organs of sight,’ &c. 

It will be a useful exercise for the children to 
classify the various qualities^ which they have ob- 
served in objects, under the heads of the different 
senses by which they are discerned. They will soon 
perceive that some inay be discovered by either of 
tvro senses ; for example, Uqiiid.i solid^ rongh^ and 
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SECOHD SERIES* 


the varieties of fm^m aiay be awcertiubied eilliiir ].y 
svjld or feeling; these slioold coiisiiinte uiiotlier 
division. Tims trained to ari'ange tln.‘ir ideas, 
clnldren will acquire a great readiness in nmln'ng nsu 
of their mforniatiori, and a ia.ciliiy iji producing 
new com])inations. 

No one who has not given little eliililren muh 
lessons can be aware of the great pleasui-e (ixpeiN 
enced by them, when they first discov(‘r tlie. [)OWc‘r 
wdiicli tlicy possess of act] airing knowledge (hrongh 
the exercise of their senses ; and alsi.) of the sys- 
tematic order it gives to their siibseqnent acquisition 
of knowledge. 

In this scries,- children may also be practised in 
distinguishing and naming the porfe* of o]>jects; 
w^hiic this helps them to form a more correct i^lea 
of particular things, it also prepares them to dis- 
criniinate between substances and qualities. 

There are two errors which teachers are apt to 
Ml into, especially in the early lessons. First, after 
a few lessons on parts and qualities, tliey do not cor- 
rect the children when they get into ilie habit of 
attributing qualities of which they have learnt the 
names, indiscriminately to all objects wit-bout thought. 
Secondly, Teachers do not make any effort to fix tluj 
attention of the children in distiuguisliing bctwe£*n 
general and peculiar qualities. 



A vm , — A CUBE OF WOOD. 
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LES80H I 

.• A PIN. 

A been cbosen for tbe first lesson, because 

tbe parts are few, clearly marked, and simple. 

Qualities* 

It is bard, 
opaque. 
wMte. 
bright. 

'■ 'solid.;; 
smootb. 
'."‘"cold.^-, 

Tbe bead is round. 

Tbe point is sharp. 

Tbe shank is straight. 

taper/ ^ ^ ^ ^ ^ ^ 

Use . — To keep together for a time parts of dress, &c. 
LESSON IL 

A CUBE OP WOOD. 

The cube will convey to tbe children a good idea 
of a surface; but as some confusion is likely to 
arise in their minds, when they are informed that 
what bounds every part of an . object, and can be 
felt or seen, is the surface^ and then when they find 


■ Parts, 
The head, 
shank, 
point. 
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SIOOKD SBllIES.— lilfiSSON til. 


tliat tlic surface is divided into parts, to bo toltl iliat 
tb.ese divisions are called surfaces, it is ilierefore 
necessary to give them a name for tlie divisions of 
tlic surface — that oi faces has been a$]upie«I. A 
sphere may be shown as an example of an inubvided 
surface, and, by comparing it with the tmbe, a clear 
idea, of wliat is meant bv surface and facts niav l.)e 
elicited. 

Farts. 

The surface, 
faces, 
edges, 
corners. 




(InalHies. 

It is hard, 
light, 
solid, 
brown, 
smooth, 
dull. 

inflammalde, 

opaque. 

The faces are flat. 

square. 

The edges are straight. 

The corners arc sharp. 


From this object the children may become ac- 
quainted with the cylinder; for they will not fii-il. to 
observe that the ends are fiat, and that the other 
face is curved. 



;AN: .;ONC,UT :i*EA}[)-P3ilI^CIL., 
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Parts. 

Qualities. 

The surface 

It is hard. 

faces. 

odorous. 

ends. 

long. 

outside. 

solid. 

inside. 

opaque. 

middle. 

nflammahle. 

lead. 

dry. 

wood. 

brown. 

veined. 

, One face is curved. 

The ends are flat. 

circular. 

The form is cylindrical. 

The lead is grey. 

brittle. 

friable. 

bright. 

Uses . — For writing ? 

drawing, &c. Let the child- 


reu point out on what occasion a pencil is preferable 
to a pen^ and vice versL 

In tMs lesson and others, the conceptiye faculty 
may he exercised, by requiring the children to recall 
to their minds some object in which they had ob- 
served before the quality of inflammability j also 
that of friability. 


so 


SBCOHD SEEIBS.*— 'LESSOK= IV* 


LESSON IV. 

.A PE3^. 

A pen presents many difTerent parts ; tlic gimlitks 
of some of these are opposite to the qualities of 
others. 


Farts. 

Qualities. 

The qniil. 

The cpiili is transparent. 

shaft. 

cylindrical. 

feather. 

hollow. 

iamince. 

bright. 

pith. 

hard. 

nib. 

clastic. 

split. 

yellowish. 

shoulders. 

horny. 

surface. 

The shaft is opaque. 

faces. 

angular. 

skin. 

solid. 

groove. 

white. 

inside. 

' , , Stlffl " 

outside. 

hard.' 

grooved. 

The pith is white. 

spongy, 

porous. 


elastic. 

soft. 



i.: WAX-CAHDLI3.~ A. OEAJE* ' 
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LESSON V. 

A WAX~OA2TDl4B. 

This object recalls the idea of the cylinder^ obtained 
ill a previous lesson, and presents the peculiar ])arts 


of the candle itself.. 


Paris. 

dualities. 

The wick. 

It is cylindrical. 

wax. 

hard. 

surface. 

opaque. 

faces. 

yellowish white. 

ends. 

The wax is sticky. 

edges. 

fusible. 

top. 

The ivick is inhammable. 

bottom. 

tough. 

middle. 

white. 

inside. 

fibrous. 

outside. 

flexible. 


Use . — To give light. 

The children should be ashed, What must be done 
before the candle gives light? What becomes of 
the wick ? What of the wax ? 

LESSON YI. 

A CHxVIR, 

This, and several of the succeeding lessons, are 
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BECONt) SCEIEB.— LEHBDN' VI. 


elE'Jsen on account of tlie great varleiy <S tLe parts of 
tlio object. 

Parts, 

Tlic back, 
front. 

'/seat, . . . 

top. ■■ 


bottom. 

frame. 

■ kgs. 
straw,;. 

edges. * . *.'■ ■ 

Tip])er part of the seat, 
under part of the seat. 

surface, 

faces. 

corners. 

TliG qualities are not set down, l>ecan.se tlier depend 
upon tlie kind of cbair cliosett for ]e.ss(:>m 

It is a iiseM exercise to compare tbe rclatire pro- : 
portions and situations of the tliirerrait ]'>url;s of ou 
object. Tims, in tlie chair, the de].d'li of the* seat is 
about one-half the height of tlm chair ; tiie lcg> ai'e 
rather shorter than the back ; tlie sfaii is narrower 
at the back than the front ; &c, Tlie h^gs are per- 
pdndicular, the seat horiisontal, tlie liack slanting, 
the bars horizontal and parallel. 


A BOOK. 


LESSON YIL 

A BOOK. 

Paris. 

Tlie outside, 
inside, 
edges, 
corners, 
binding, 
paper. 

•back. 

sides. 

top. 

bottom. 

title-page. 

preface. 

introduction. 

contents. 

end. 

leaves. 

pages. 

margin. 

beginning. 

type. 

letters. 

numbers. 

stops. 

words. 


SKCOTO SBIUES, — LESSON YIIL 


Tlie sentences, 
syllables, 
lettering, 
stitching, 
lines. 

The eliiklrcn should determine the position of the 
different parts, their form and xiscs. 

LESSON VIII 


AN EGG. 


Paris, 

* Qualilks. 

shell. 

It is oval. 

skin. 

■white. 

W'hite. 

. hard. 

yolk. 

'.eatable.:'"',, 

outside, n 

nutritious. 

inside. 

:opaque. 

siiriace. 


embryo, 

The shell is brittle. 


or future chicken. smooth. 

thin. 

translucent. 

The 'white is liquid when raw. 

solid when boiled, 
semi-transparent, 
adliesiwe. 





S5 


The yolk is yellow. 

liquid. 

soft. 

opaque. 

odorous. 

sapid. 



LESSON IX. 

A THIMBLE. 

Parts. 

Qmlities. 

inside. 

It is hollow. 

outside. 

silver. 

surface. 

punctured. 

top. 

white. 

bottom. 

bright. 

rim. 

opaque. 

border. 

lard. 

punctures. 

curved. 

The inside is smooth. 
The outside is rough. 


Use . — To preserve the middle finger from being 
pricked in working. 

LESSON X. 

A PENKasriFE. 


Farts, 
The handle. 


The blade' is steel. 


SECOND SEBIES.— LESSON XI 


3G SECOND SEBIES.— LESSON XI 

The blade. The blade is bright. 

plates. 

cold. 

grooves. 

hard. 

back of the handle. 

reflective. 

back of the blade. 

oprt<|iie. 

point. 

lu’ittle. 

edge. The front edge h 

; lliiii. 

notch. 

sharp. 

spring. The back edge 

! Idujit. 

rivets.' ' 

thick. 

pivot. The handle is hollow tc 

) receive ilie blades. 

heel. 

flat. 

Use . — To mend pens, &c. 


The other qualities depend upon the kind of knife 

shown. The children should mention what kind of 

knives they know of, and what 

otiier instruments 

are used in cut^ig. 


■'■LE'SSOH'XL. 


■A KEY.' 


Farts. 

QiiaUties. 

The ring. . ' . ■ It is hard. 

barrel. 

steel. 

wards. 

bright. 

grooves. 

cold. 

edges. 

opaque. 

surface. 

smooth. 

comers. 

stiE 


It is liable to rnst. 
Part of the barrel is Iiollow. 

The barrel is cylindrical. 
The ring is ciiryed. 

Places loclecl up ly a hey, — Doors, gates, boxes, 
desks, portmanteaus, trunks, portfolios, tea-chests, 
closets, dra^yers, cabinets, &c. 


LESSON XIL 


Parts. 

A CUP. 

Qmlities. 

The bowL 

It is hollow. 

handle. 

hard. 

upper rim. 

curved. 

lower rim. 

glossy. 

bottom. 

smooth. 

inside. 

glazied. 

outside,^ 

• cold. 

edges. 

brittle. 

surface. 

thin. 


semi-transparent. 
The rim is circular. 


^ From the examination of such an object as a cup, glass, 
any vessel, or a box, children may be led to discriminate 
clearly the difference between outside and surface, and to see 
that the former is the opposite to the inside, whilst the lat- 
ter is the hoimdaiy of every part of ah object 
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LESSON XIII* 


A COFFEE BEIiny. 


Pm^ts, Qaa lilies. 

The surface. If roasteclj it is brown, 
curved face. hard, 

iiafc faces. crisp, 

groove. sapid. 

aromadlc. 
stimulating, 
agreeable to the 
' taste. ' . 
dull', 
solid. 

If imroasted, dingy jellow. 

inodorous, 
disagreeable to 

■ V '' taste. '■ ' . 

Use. — To make a beverage. 

Children should determine Vyliat other object they 
have found to be aromatic. 


■ LESSON XIY. ' 


A PAIE OF SCISSORS. 


Parts. 
The limbs. 


Qualities^ 

BTs^steel.:' 


4 BIRD. 
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The bows. It is bright, 

blades. reflectiye. , 

shanks. hard, 

liyets. opaque, 

pivot. cold, 

points. solid, 

surface. The blades are pointed, 
faces. One face is flat. 

the other curved. 

The front edge sharp, 
the back blunt. 

The bows are curved. 

The children should name the kind of materials 
which scissors will cut, and point out the diiferent 
manner in which knives and scissors cut. 

LESSON XY. 

■A BIRD. 


Parts, 

The head. 

body. I Principal 


wings. 


liarts. 


beak, 
eyes, 
nostrils, 
neck, 
feathers. 


Tlie qualities would 
depend on the kind 
of bird qhosen for 
the lesson. 
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The skill* 
bones, 
feet* 

: elpvs. 
joints. 

The chiklren slionlO detnnuiiui wliieli are the purU 
that distinguish it os a bird, — IhatherSj htjak, ‘wings; 
tliey slionld state Vvliy wings ore necessarj for birds; 
wliy feathers are the bcjst eovering for lhf3m ; why 
it lias a beak ; what it has in ] da.ee of fore-legs ; 
ho-w claws are suited to it. 

LESBOH XVI, 


AB OUAXGU. 


Idea to be developed, 
Farts, 

Tlic-peeh 

rind of the peel, 
white of the peek 
juice, 
pulp. 


' 82 )hmcaL 

Qmlitks, 

It is reddish yellow, or 
orange colour. 
siiherictiL 

^ . rough on the oui-^ 
ride. 


pips. 

eye. 

divisions, 
membrane, 
inside, 
outside, 
surface. 


T]i,e pulp is juicy. 

soft. 

cooling. 

sweet wlien ripe. 

odorous. 

vegetable, 

opacp-ie. 

solid. 


THIED SEEIES. 


INTROBtJCTORY REMARKS FOR THE HIREGTXON 
OF THE TEACHER, 

Ik tliis series tlie cliildren may be led to the observ- 
ation of qualities wliicb cannot be discerned merely 
by the senses. Thus by showing them at the same 
time wool and woollen cloth, and questioning them 
as to the difference of the two, they will readily 
conceive the ideas of natural and artificial. In this 
manner they may be led to remark the distinction 
between foreign and native; exotic and indigenous; 
animal^ vegetable^ mineral, 

At this step the conceptive powers should be 
more decidedly called into exercise ; the way for 
JJiis is prepared by the dfearness and vividness of the 
ideas obtained through the careful cultivation of 
perception. Our hints for instruction may be ar- 
ranged, as Isaac Taylor suggests, under three heads,. 

■ — The first comprehending what relates to the 
means proper for giving vivacity and precision to 
the conceptiv^e faculty, while the ohjects upon which it 
is employed are actually present The second, includ- 
ing whatever bears upon its operation in the absence 
of those objects. And the third, embracing the means 
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to be nsc<l for eytablislimg a inid perfect cor- 
respondence between lavgmtfje and the eonceptlvc 
facnlty.” 

The children niaj now be enllecl upon to give an 
cxplaifttion of the terms they mse, and lie assisted 
hy the teacher to trace their derivations, 

LESSON 1. 

A QUILL. ■■ 

Ideas to bo deroloped by this 
artijicial^ animal^ vegeiahle. A pen sliould he shown 
at the same time -with ilie (puli; and the childnm, 
being (p.ie.stioned as to what conslitut^is the essential 
difference between the t-vvo, will nuderstand the terms 
natural and artfjlckih If some Iruiis or flowers be 
placed near the (piill, their attention may bo directed 
to the distiiiction between animal a.ud vegetahk sub- 
stances. 


Farts* 

(lualllm* 

The qxiill. 

It is long. 

shaft. 

stiff. 

ends. 

useful. 

feather. 

naiiiral. 

laininsB. 

animal substance. 

inside* 

The barrel Is transparent. 

outside. 

hard. 

edges. 

elastic. 

grooye. 

briglit 


A QTTILL. 
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The surface. The barrel is yellowish. 


faces. 

cylindrical. 

pith. 

hollow. 

skin. 

light. 


Tlie shaft is feathered* 
white.' ■ 
stiff, 
hard, 
opaque, 
solid, 
angular. 
grooTed. 

Children may be led to remark the difference, 
which fire produces on animal and yegetable sub- 
stances, both as to appearance and smell. 

The teacher now requires the class to give an ex- 
planation in their own words of the terms they have 
used : and also helps them to trace the derivation of 
words, and to mark the force of particular syllables.^' 

Teachee. Give me examples of words of the 
same termination as Us(^^L 

Ghildken. Care/i/Z, &c. 

Teacher. "What is the force of the termination ? 

Chilbeee. It expresses the quality in a great 
degree. 

Teacher. What is the opposite of Use';/hZ.^ 

Ghildrex. Use-Zess, 

The radical or invariable part of the word is printed in 
Eoman characters, the termination in italics. 


THIBD SEBIES. — LEBSOH JL 


Tcsachbb. GItc examples of words of tlie same 
termination as Use-te. 

TRAOiiER. Prom wliat is Nattiral derived ? 
CniLDREK'. Nature. 

Teaciier. Transparent is derived from trims, 
through^ and pai>e/z&', appearing.'^' Give otbrir words 
dorlvod from Pur~e/^s, appearimp 
Ci'um>i!Kx. A[>pareiit, Apparition* 

Teacueii. Fj’oni wlnit i^s (Jylindr-Zcw^ d(jrlved ? 
CniLDUEN. From Cyli]id<ri% 

TEAtJiiER. Cylinder is derived from the Greek 
x.vXivo(ia {kylindo)^ I roll. 

■ LESSON II. 

A HALFPENKY 

Ideas to be developed in this lesson, — mheml^ 
'metallic. 


The surface, 
faces, 
edges, 
milling, 
impression, 
image. 

superscription. 


Qualities. 

It is round, 
flat. 

mineral. 

metallic. 

opaque. 

bright. 

copper. 


* The derivations sbonhi be written upon tlie slate, and 
read over several times by tlie cbildron. 


A HALFPENNY 


M:, 


The reverse* It is cold. 

date, reddish brown. 

fusible. 

hard. 

odorous. 

artificial.^ 

heavy. 

durable. 

uneven. 

Made from cojoper ore, which contains sulphur in 
union with copper ; the sulphur forced off by smelt- 
ing. Stamped by a die, which is made to fall upon 
the coin with great violence. 

EemarJcs on Words. 

Mine-mZ is derived from Mine. 


Metal-Z/c . . . Metal. 

Fus-aSZe . . » • . To fuse, 

Artifi,c-faZ . . • % Art-e, by art; 

fac-er^, to make. 

Dur-a&Ze . . . « • Dur-are, to last. 


Teacher. Do you know any other words derived 
from diir-are ? 

Chtlbren. Duration, During, Endure. 

Tlie class should be led to remark that, though the 
workmanship is artificial, the substance is natural. 
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LESSON III 

MUSTAIIB-SEED. 

Ideas to bo cIcToloped by I’liis --mUgemjiis^ 
palverahle. 

Qualities, 

It is pungent, 
dull, 
yellow, 
opaque, 
liard. 
dry. 

pulverable. 

natural. 

iridigeiioiis. 

Yccretable. 

O ^ It 

spherical. 

solid. 

stimulating. 

EemarJcs on TFc>ri/if, 

PuBg-(? 72 ;? is derired from J?ung~"^'r^, to prick. 

'Buhr^erahle I\dv»2^‘, dust. 

IndigQix-oiis • * . , . Indig<.ui~rq a native, or 

produced ixi a 
country. 


LESSON lY. 


AK APPLE. 


Farts, ... 

, Qualities, 

The eye. 

It is spherical. 

core. 

bright. 

pips. 

odorous. 

peel. 

coloured. 

pulp. 

opaque. 

juice. 

natural. 

stalk. 

vegetable. 

surface. 

juicy. 

inside. 

hard. 

outside. 

nice. 

solid. 

pleasant. 


Tlie eye is dry. 

brown. 

sbrivelled. 

The pips are brown on the outside 
when ripe, 
white in the inside, 
pointed OTal. 

. hard, 
bright. 

The core is membranaceous, 
stiff, 
yellow, 
hard. 

semi-transparent 
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Bemay*hs on WvrtU 

BplmvHccd is derived from S|>liert\ 

„Tijmjhkk. Give iBstmicesof shuHiir l^irninuitioiis. 

CurLDiiEK, Cjlindr-zb(^/, Crit-wv//, C^iU-knL 

OiloT-O'us is derived froiu odor^ BoeuL 

Teaciiek, Give iiistiiMcew <4’ similur f.eriuimitions. 

Cim.DtniN. Indigcn“Ow.:7, 

Veget--a&/e is derived from veget~a/*e; tci grow us a 
plniit* 

Teacheiu X'arae other ■^vords tl/rlA'tui from this. 

Ohilouen. To Yegetate, Vi‘getali'o!i. 

Juicy is derived iVcuii Jiiiec. 

Teacukk. Give some oilier instauees in ■which 
th,c names of qualities are derived iVom liiose id sub- 
stances in a similar iiianrter» 

Childukst. Btonc, stem?/ ; 'Milk/milk-y ; Y'’aterj 
water-;^. 

Semi-transparent is derived from iram^ 

through, and parmB^ c/p-peur-/////. 

Teachbe. What is the meuniug <£ nmU: 
OHXLPEESf. Half. 

GLASS OF A WATOir, 

"■ y ' _ ^ 

The ideas to he developed by this lessou, — concave^: 
and convex^ 


BROTO SUGAR. 
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Farts:^ Qualities, 

It is artificial, 
transparent, 
biittle. 
bright, 
thin, 
bard, 
clear, 
cold, 
curved. 

The upper face is convex. 

The tinder face concave. 

The edge circular. 

Uses, — To preserve the hands of the watch from 
being injured, and to keep the works from dust. 

LESSON, YL 

BROWK SUGAR. 

The ideas to be developed by this lesson,— 
imported. 

Qualities, 

It is brown. 

granulous. ' 

^ The children should be ashed whether there are any 
parts to this object peculiar to it; and when, as in the 
watch-glass, there are not, the naming of the parts had 
better be omitted. 
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It is sweet, 
soluble, 
fusible, 
opacxue. 

Tisefiil. 

vegetable substance. 

artiliciaL 

■foreign. 

sticky. 

imported. 

moist. 

Use . — To sweeten our food. 

Obtained from tlie sugar-cane, wdiioh is cultivated 
in the East and West Indies. 

Emarhs on Words. 

Granul-o?/s is derived from Granul-m, a small grain. 

Iniport-ccZ Port-are, to carry, 

in, into, 

Exx}ort-ec? Ex, out., and port-are. 

8ol-'a^Ze, Boi-'rere, to loosen; the 

particles may be loosexied from each other 
by liquids. 

LESSON YIL 
m Acom 


Earts, 

The cup. 


Qaalltks, 

It is vegetable. 


A PIECE OF H.OlSfEY-COMB. 
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TKe berry, 
mit. 

point of the iint, 

scar. 

scales. 

inside. 

outside. 

surface. 

edges. 


. It is natural. 

bard. 

green. 

opaque. 

The nut is oval. 

bright. 

solid. 

The cup is dull. 

The inside is convave. 

smooth. 

The outside is rough. 

brownish. 

scaly. 

The edge is circular. 


LESSON YIII. 


A PIECE OF HONEY-COMB. 


Farts, 

The cells, 
divisions, 
edges. 

base of cells, 
corners, 
surface, 
faces. 


Qualities, 

It is natimal. 

animal production. 

light. 

fusible. 

sticky. 

dull. 

semi-transparent. 

yellowish. 

thin. 

compressible. 
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. It is brittl.{j. 

The cells are liexa<4ti!sa.l. 

regnliu*. 

liolirAr. 


LESSON, IX. 

EEFm.EB SUGAE. 


The ideas to be developed bj this lesson , — crptaU 
line, mnorpliom. 


Farts. . Qualities. 


Tlie surhice. 
edges, 
middle, 
crystals, 
grains, 
pores. 


It is white. 

■ sweet.,'' 
sparkling, 
crystalline, 
solid, 
fusible, 
soluble. 

shapeless or amorphous. 

hard. 

reiined. 

nutritious. 

friable. 

opaque. • 

artificial. 

vegetable substance, 
brittle. 


Brought from the East and West Indies in its raw 



A OORK. 




state. Piefined by sugar-bakers, and sold by grocers 
ill loayes of a conical form. 

Remai'lcs on Words, 

Crystal-^mg, is derived from Crystal. 

Axnorpb-ows, . . . . {d) 

(morphe), shape. 

Nutri-iibw5 Nutri-re, to noiirisli. 

LESSON X. 


A CORK. 


The ideas to be developed by this lesson, — com- 
pressible^ meagre to the touch. 


Parts. 

The ends, 
surface, 
faces, 
edges, 
middle. 


Qualities, 

It is light. 

compressible. 

elastic. 

opaque. 

dry. 

meagre to the touch. 

light broTO. 

solid. 

porous. 

smooth. 

cylindrical. 

dull. 

inflammable. 

vegetable. 


54 


THIRD SIRIISS, — DESSON XT. 


The form is artificial. 

The substance is natural. 

Uses , — To stop bottles, to bnoy people np in the 
water. Children to detennine what qualities fit it 
fi5r its use. 

■ ■ LESSON XL 

. OLUIS. . 

■ Qualities, 

It is translucent. 

inaliogany brown, 

hard. 

bright. 

solid. 

animal substance, 
artificial. 

When melted, it is tough. 

adhesive. 

' " ^ -sticky. 

elastic. 

tenacious. 

Bemarks on Words, 

Hm-aciom is derived from Ten-a;!?, holding. 
Adhes-rye, ...... Ad, to ; and h£er-c?T, 

to stick. 

(perfect, hfcsi.) 


PACKTHBBAD, HONEY. 


LESSOK XXL. 

PACKTHEEAD, 

Qualities. 

It is dry. 
dull, 
twisted, 
flexible, 
tougb. 
opaque, 
fibrous, 
artificial, 
durable, 
light brown. 
Tegetable. substance, 
inflammable, 
soft, 
slender, 
solid, 
rough.' 

LESSOI^ XIIL 

HONEY. 

Qualities. 

It is sweet, 
fluid. 
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It is thick, 
liquid, 
yellow 
bright, 
sticky. 

vegetable substance. 

natural. 

nourishing. 

healing. 

opaque. 


LESSON XIV. 


BUTTEH-OUF. 


Farts. ,, Qualities. 

The petals. It is vegetable, 

margins or edges. concave, 

cup. natural, 

leafits of cup. odorous, 

stamens. The petals are yellow. 


pistils. 

stalk. 

place of insertion, 
inside, 
outside, 
surface. 


glossy in the inside, 
dull on the outside, 
circular. 

pointed at the place 
of insertion, 
striped, 
opaque, 
pliable. 


A LADY-BIRB. 


'■57;.'^': 

The leafits are greenish. 

thin. 

membranaceotis. 

pointed. 

grooved: 

angular. 

stiff. 

fibrous. 

LESSON XV. 

A LABY-BIRD. 

Parts, Qualities, 

The head. It is animal, 

eyes. natural, 

feelers^ or palpi. hemispherical, 

horns, or antennae. The wing-cases are red. 
wings, spotted, 

wing-cases, or elytra, bright, 
thorax. hard, 

legs, brittle, 

body, opaque, 

bach. stiff, 

spots. The outside is conyex, 
surface. The inside is concave, 
margin. One margin straight, 
claws. The other curved. 
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The wings are memhranaceons. 
pliable, 

: thin, ;■ ’ 
transparent* 
fragile. 

The body is oval. 

black. 

The legs are jointed. 

short. 

black. 

■ LESSON XVt' 

AN OYSTER. 

Farts. Qualities, 

The valves. It is aniinal. 

hinge. opaque, 

outside. marine, 

inside. natural, 

margin. The valves are circular, 
impressions. hard, 

mollusc. stiff, 

scales, or laminaj. pulverable. 

The outside is rough. 

scaly or laminated. 

irregular. 

dull. 

dingy brown. 

* uneven. 

The inside is pearly. 


A FIR-CONB. 
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The inside is bright, 

• smooth, 
slightly concave, 
iridescent, 
cold. 

The mollusc is soft. 

eatable. 

nutritions. 

cold. 

smooth. 

lubricious. 

Bemarks on Words, 

is derived from sea. 

. . . Lamin-a, a plate. 

linA-escent . . . Irid~escere, to become 

like a rainbow. 

Lnb-rzbfows . . . Lnb-rwzis, slippery. 

LESSON XYII. 


A FIR-COKE* 


Parts, 

Qualities, 

The scales. 

It is brown. 

seeds. 

opaque. 

top. 

hard. 

place of insertion. 

vegetable. 

fibres. 

natural. 

outside,' 

conical. 


60 


THIRD SERIES, — LESSON XVIIL 


The inside. It is tiled or imbricated, 

surface. inflammable, 

stalk, odorous. 

The scales are rigid. 

dull. 

The outside is light brown, 

pointed at the top. 
rough. 

irregularly conical. 

The inside of scales is chestnut-colour, 
shaded, 
keeled, 

Eemarlcs on Words. 

Imbric-aiec? is deriyed from Imbric-ar^, to cover 
with tiles. *' 


LESSON XVIIL 


FUR. . ■ 

Qualitm. 

The skin. It is an animal substance. 

It is hairy. 

surface. inanimate, 

points of hair. The hairs are flexible, 

slender. 

soft,. 

tubular. 

straight. 


A LAUEEL LEAF. 
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The liairs are pointed. 

The skin is stiff. 

The colour and other peculiarities to he decided 
hy the specimen presented. 

LESSON XIX. 


A LAUREL LEAF. 


Parts, 

Qualities, 

upper face. 

It is oval. 

under face. 

smooth. 

edge or margin. 

pointed. 

point or termination. 

vegetable. 

veins. 

odorous. 

middle rib. 

opaq^ue. 

base. 

bitter. 

stalk. 

stiff. 


long. 


The rib is straight. 

raised, or keeled on 
. the under side, 

grooved on the 
upper side. 

The veins are cnrved. 

The margin is curved, 
slightly toothed. 

The upper face is bright. 

The under face is dun. 
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LESSON XX- 

A XEEDLK. 


Farts, Qualities, 


eye. 

It is a mineral. 

sbank. 

metallic. 

point. 

artificial. 

middle. 

opaque. 

top. 

brigiit. 


cold. 

taper. 

pointed, 

slender, 

useful. 

fusible. 

grey or steel colour, 

liard. 

brittle. 

solid, 

steel. 

Made of steel, wMcb is a preparation of iron, 
baying been subjected to great extremes of beat and 
cold. 

LESSON XXL 

A STONE. 

Idea to be developed by this lesson, — inorganized. 


A STONE. 
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To give tlie class an idea of organized and inor- 
ganized^ a plant miglit be shown with the stone ; and 
questions given, such as the following. 

Teacher. If I put these two into the earth, and 
visit them in a month, what great difference might I 
expect to perceive in them ? 

Children. The plant will have grown ; the stone 
will have remained the same size. 

Teacher. How did the plant increase *? 

Children. It absorbed moisture. 

Teacher. By w^hat means ? 

Children. Through its roots and pores. 

Teacher. Did this nourish only the roots ? 

Children. hTo. 

Teacher. You are right ; the sap was produced 
which circulated through the plant by means of ves- 
sels. You remember why we call the eyes, ears, &c. 
? ’ 

Children. They are natural instruments by 
which something is effected. 

Teacher. Wliat would you therefore call the 
pores, vessels, &c. of vegetables ? 

Children, They are organs. 

Teacher. A body possessing organs is called 
organized. Name some organized bodies. 

Children. A tree, an insect. 

Teacher. What syllable, placed before a word, 
expresses the absence of a quality? 

Children. In. 
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Teacher. What would you call a body wliicli is 
destitute of organs ? 

Children. Inorganized. 

Teacher. Mention some inorganiEecI substances. 
Children. Earth, water. 

Qualities of Stone, 

It is hard, 
cold. 

inorganized. 

opaque. 

mineral. 

solid. 

natural. 

shapeless or amorphous. 
Eemarlcs on Words, 

Inorgan-w^ed is derived from Greek 
(organon), an instriiinent. 

:.;..:lessO'Fsxii. . 

A BELL. 

Ideas to be developed in this lesson,— and 
the peculiar parts. 

Parts, Qualities, 

The barrel. It is metallic. 


A BELL, 


05 


ears, cannon, -i 

It is artificial. 

handle, ( 

hard. 

according f 

elastic. . 

to the sort.-' 

sonorous. 

clapper. 

cold. 

rim. 

hollow. 

surface. 

concave. 

inside. 

heavy. 

outside. 

rim circular. 


clapper spherical. 


Different kinds of bells. 

House-hdls^ pulled bj Trires passing from one part 
of a house to another part where they are rung. 
Church-bells, suspended at the upper part of the 
building, pulled by ropes ; — ^when there are seyeral 
bells of different tones, they form a peal or chime ; — 
when one is rung slowly, it is said to be tolled. Hand- 
bells. Swung by the hand — ^some used in houses, 
some by dustmen, tdwncriers, postmen, &c. Sheep- 
hells. Swung round the neck of one sheep of a 
flock. 

Uses of hells . — To give notice of different things — 
in the house, of different people arriving, servants 
wanted — in a church, the time of divine service 
is marked, deaths and funerals announced by tolling, 
marriages and happy events by a peal. The sheep- 
bell is used to keep the flock together ; with other 
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animals, they are used to stimulate and encourage 
them in their work.* 

LESSON XXIII. 

A WHEEL. 

Ideas to be developed in this lesson, — circular, 

diverging, and the peculiar parts, 

Parts. Qualities. 

The nave. The rim is circular. f 

box. divided, 

spokes. wooden, 

arm of the axle-tree, thick 

linch-pin. The tire is circular, 

rim composed of felloes, entire, 

tire or band. iron, 

rivets. thin, 

centre. The spokes are straight. 

• circumference. , equal in lengtli. 

This is not put down as what is to he told children, hut 
as what their observation and conception may he exercised 
upon, and to suggest how the iuterest in lessons may be 
kept up. 

+ The children will probably say, round. They should he 
led to see that this is a very indefinite term, which tliey 
apply to a hall as well as -to a shilling ; their ohseiwatlon 
should he directed hy questions to the perception of how a 
sphere and a circle differ, and the term circular, given and 
applied to the wheel before them, and to absent objects of a 
similar shape. 


Tlie spokes are wooden. 

diyerging from 
the nave. 

Tlie relative position and proportion of the dif- 
ferent parts slioiild form a part of the exercise. 

The nave is in the centre ; the spokes diverge 
from the nave to the rim, and are all of equal length, 
if not, the rim would not form a perfect circle ; the 
tire is outside the rim, and forms, of course, a 
larger circle than the rim which it encloses ; the arm 
of the axle fits into the box ; the felloes are parts of 
a circle, and arc joined together, forming the rim.^ 

The children should also be led, as an additional 
exercise, to see the use and adaptation of the difier- 
eiit parts. The box to receive the arm of the axle- 
tree upon which the wheels turn — the spokes to keep 
the rim in its circular form and to unite the nave and 
the rim — ^the tire to keep all the parts in their place 
and to give strength ; the tire is put on when the 
iron is expanded by great heat, and being suddenly 
cooled, it contracts, and this binds the whole firmly 
together. The linch-pin passes through the arm of 
the axle-tree, and keeps it fixed in the box. 

The use of wheels is, by their rotary motion to 
impel carriages of different kinds ; the children might 
name the various vehicles in which they are used; 
they might also be led to see that no other form 
than that of a circle would answer for a wheel. 


* These parts* are mentioned in 1 Kings, vii. S3. 
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; ':J , LESSON 'XXIY.^ 

An exercise wMcli gives a pleasing variety to 
lessons on objects, andwliicli calls out tliongiit ami 
conception — consists in tlie Teaclier, instead of })rc” 
senting an object for examination, giving tlie cliil- 
dren a description of one, and iccpiiring tliem iVtoiu 
tbe qualities attributed to it to discover wliat it is. 
Some judgment is necessary in giving sucli a lesson, 
that tbe cliildren may be led to correct their liasty 
conclusions, and to see that it is not one quality 
which decides what a material is, but tbe combina- 
tion of several. An example is given, to liolp tbe 
teacher in carrying out the idea. 

Teacher. I will tell you the qualities of some- 
thing I am thinhing about, and you must try and 
find out what it is. It is white and natural, 

Childrex. Millv ? 

Teacher. No ; it is solid. 

Ghildrex. Chalk ? 

Teacher. No, it is vegetable and odorous. 

CfiiLDEEX. A white lily ? 

Teacher. No ; for it is friable and highly in- 
flammable. Now repeat the qualities I have men- 
tioned and think what substance possesses them all. 
White, natural, solid, vegetable, substance, odorous, 
and highly inflammable. 

Children will not fail to And out that it must be 
Camphor, having in a former series had a lesson on 
the object. 


CAMFHOK. 
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It mil be obvious that tbe qualities first mentioned 
are common to many substances, without sufficiently 
distingtiisliing any one. The children’s conception 
is therefore engaged in calling up in their minds a 
variety of objects familiar to them. The art of the 
Teacher is to keep at first in the background dis- 
tinguishing qualities, so as more thoroughly to 
stimulate the conception, and in the end to lead 
the children to see more cleaidy the peculiar and 
distinguishing qualities of the substance. 


FOURTH SERIES. 


IJTTBODUCTORY REMATiKR. 

The cliief aim proposed in tMs series is, to exercise 
the children in composing, arranging, and classifying 
objects, and in tracing analogies ; tlrus dcYcloping a 
higher faculty than that of simply observing their 
qualities. The complex operation of connecting 
things by their points of resemblance, and at tlie 
same time of distingmshing them indiyidnnlly by 
their points of dissimilarity, prepares for one of the 
highest exercises of oiir reason ; yet it may l>e ear- 
ried on in children at a mncli earlier period than is 
nsnally imagined, if they are trained to arrange their 
ideas. With this view the spices and liquids liiire 
been chosen as forming a connected series of objects. 
The metals, different woods, grains, &c., are gc.iod 
subjects for similar instruction. 

In the early lessons the perceptions simply exer*- 
cised the intuitive faculties, which, being stimulated 
and directed, furnish the mind with ideas. At this 
point, the process commences of r^arding them, 
not simply, hut in series and relationship, and 


lessons are giyen to cultivate tlie discernment of 
analogies between physical and moral or spiiitnal 
qualities.'^' 

SPICES, 

LESSON L 

PEPPER. 

Qualities of Pepper, 

It is hard, 
vegetable. 

foreign.f * 

tropical production. 

wrinkled. 

spherical, 

rough. 

black. 

conservative. 

dry. 

* See Home Education, p. 297. 

-h Teacher. If it come from a foreign conntiy, how do we 
get it? 

Ghildreh. It comes in a ship. 

Teacher. This is called importing ; and sending out of 
our own countiy is called exporting. What do we call this 
exchange of production ? s 

CHnmEER:. Trade or commerce. 

Teacher. And wha,t are the people called who carry it 
on ? ^ 

Children. Merchants. 


It is dull, 
sapid, 
pungent, 
odorous, 
aromatic, 
wholesome, 
stimulating. 

The pepper-plant is a creeping shrub, mucii re- 
sembling the vine, and is often called the' pepper- 
vine, It is generally planted near some thorny 
bush, among the branches of which it entwines itself 
like ivy. It produces berries in clusters ; if the 
Iruit be intended for black pepper, it is not allowed 
to ripen, but is collected whilst green, and rubbed 
by the hands or feet, till the seeds, seN^eral of which 
are contained in each berry, are separated. These 
are exposed on mats to the rays of the sun during 
the day, and are collected at night in jars, to pre- 
serve them from the dew. When the berries are 
intended to be converted into white pepper, they 
are. allowed to ripen, and they then become red. 
They are rubbed in a basket, the pulp is removed by 
washing, and the seeds, which arc white, are dried. 

LESSON 11. 

NUTMEG. 


Qualities. 
It is sapid. 



NUTMEG. 

It is hard, 
oval. 

dingy brown, 
dull, 
opaque, 
dry. 

vegetable, 
natural, 
foreign, 
tropical production. / 

pungent. ^ ft ' ..r 

’ conservative. , ■ 

puiverable.-; 
agreeable to the taste. 
aromatic. 
odorous. 

Burface uneven. 



The nutmeg, is the kernel of a fruit wbicb is the 
produce ‘ of ’a tree resembling our cberry-trecj both in 
size and growth. It is found in the East Indies. 
The external covering of the fruit is a husk : this 
opens when ripe, and disx^laySy.a^thin scarlet mem- 
brane, called mace : this being^bai’efiillj removed, 
there still remains a woody shell which surrounds 
the nutmeg. , The nuts are first dried in the sun, 
and then placed on a frame of bamboos over a slow 
fire, until the k^i'uels, on being shaken, rattle in 
their shells. 


m 
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Eemarhs on Wo7xIs, 

Teacher. Wliy is nutmeg said to be odorous ? 

, Children. Because it has a smell. 

'' Teacher. Why aromatic ? 

Children. Because it has that pungent smell 
distinguished by the name aromatic. 

Teacher. Are all things tliat are aromatic also 
odorous? 

Children. Yes. 

Teacher. Ai*e all things that are odorous also 
aromatic ? 

Children. Yo. 

Teacher. Is an onion odorous ? 

Children. Yes. 

Teacher. Are these smells alike ? 

Children. Yo. 

Teacher. Which of these ‘terms includes every 
kind of smell ? 

Children. Odorous. , 

Teacher. If you were to put all odorous sub- 
stances into one class, and all aromatic into another, 
what would you say of the two classes ? 

Children. That the class containing all odorous 
objects would be much the largest ; it would include 
the aromatic substances. 

Teacher. A term which includes all the varie- 
ties of one kind or quality of substance, is called a 
geyierzc term, whilst that which marks one of the 



MACE. 
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species is called a specific term. Which is the 
generic term, odorous or aromatic? 

Ohildeeit. Odorous. 

Teachek. Why is this a generic term ? 

Childrei?-. Because it includes every variety of 
odours. 

Teacher. What kind of term is aromatic ? 

Ci-iiLUREir. A specific term. 

Teacher. Why ? 

Children. Because it applies only to one par- 
ticular kind of smell. 

Give examples of generic terms and of a specific 
term applicable to each of them, 

Ohildrejt. Odorous, fragrant ; coloured, red ; 
foreign, Chinese production. 

The class should determine, in succeeding lessons, 
what terms are generic and what specific. 

LESSOH III. 

MACE. 

Qualities. 

It is pungent. 

agreeable to the taste. 

aromatic. 

orange red. 

dull. 

opaque. 
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It is thin, 
fibrous, 
brittle, 
foreign, 
tropical, 
natural, 
inflammable, 
medicinal, 
dry. 

pulverable. 

membranaceous. 

conseryatire. 

imported. 

sapid. 

stimulating. 

Mace is the covering between the shell of the 
nutmeg and its external husk, 

Eemai'ks on Words > 

Teacher. “ Foreign.” Should you call mace a 
foreign production if you were in the place whe]*c it 
grows ? 

Children. No. It is only foreign to the coun- 
tries where it does not grow. 

Teacher. Where would you call it pungent and 
aromatic ? 

Chilbrex. Everywhere. 

Teacher. Can it be maati. without being foreign? 
Children. Yes. 


CINITAMOK. 
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Teacher. Can it he mace without being pungent 
and aromatic ? 

Chili>re2^. No. 

Teacher. Wliicli then of these qualities belong’ 
to mace as mace ? 

Ghildreit. Pungent and aromatic. 

Those qualities which determine anything to he 
^Yhat it iSj are called esseiitial^ from the Latin esse, 
to be. 

Qualities \Yhich are not essential are called acd- 
dental, from the Latin accidens, happening- • 

Yfhat qualities of mace are essential ? 

What qualities of mace are accidental ? 

Wliy are pungent and aromatic said to be essen- 
tial qualities ? 

Why is itj being foreign, said to be accidental ? 
LESSON lY. 

CIKHAMOH. 

Qualities, 

It is light broYra, and giyes name to a colour." 
thin, 
brittle, 
conservative, 
aromatic, 
pungent. 

agreeable to the taste* 
opaque. 
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It is hard. 

■ ■ . ■ ' ■■ 'Sweet. ■ ' ' 

infliammable. 

■ dxj.^ 
vegetable, 
natural, 
foreign, 
light, 
pnlverahle. 
medicinal, 
stimnlatirig. 
flaky. 

Cinnamon is m the inner bark of the branches of 
a kind of lanrel~tree, growing in Ceylon and Malabar. 
The branches of three years old are selected as fur- 
nishing the best: cinnamon: the outside bark is 
scraped off; the branches are then ripped up length- 
ways with a knife, and the inner bark is gradual]}^ 
loosened, till it can be entirely taken off. Exposure 
to the sun causes it to curl up. The pieces of bark 
so curled are called quills, and the smaller ones are 
inserted into the larger. 

Emarhs on Words, 


Inflain-?wa5Ze, is derived from Fiam-wa, a flame. 
Medicin-nZ, Medicine. 



GmGEB. 


LESSON V, 


GINGEB. 



It is fibrous. 


knotty. 

sapid. 

rough. 

jagged. 

vegetable^ 

tropical. 

foreign. 

aromatic. 

pungent. 

drv. 

dull. 

solid. 

hard. 

conservative. 

light. 

yellowish brown. 

pulverable. 

medicinal. 

stimulating. 

wholesome, 

opaque. 

inflammable. 
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Ginger is tlie root of a plant resembling a reed, 
Tfbicb grows both in the East and West Indies, Tbe 
root does not strike to a considera,l:)le depth in tb.c 
earth, but spreads wide. When first dug up, it is 
soft, and eaten by the Indians as a' salad. If in- 
tended for exportation, it is placed in bundles, and 
dried in tbe sun. 

LESSON YL 



ALLSIUOB. 



FartSs 

(IvaUiks. 


The inside. 

It is aromatic 


outside. 

odorous* 

y&iiSlS 

skin. 

pungent. 


seeds. 

spherical. 


partition of seed-yesseL 

brown. 


point of insertion. 

speckled. 

organized. 

natural. 

vegetable. 

opaque. 

tropical. 



imported. 

dull. 

stimulating. 

hard. 

indatnmable. 



A CLOVE. 
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It is. friable. 
sa|)id. 
wrinkled, 
conservative. 

Allspice or Pimento is tbe dried berry of a species 
of myrtle, indigenous in the West Indies ; it is a 
most beautiful and fragrant tree, producing numer- 
ous bunches of white flowers, to which succeed the 
berries ,* these are gathered by the hand and spread 
out in the sun to dry. In this operation they lose 
their former colour, and become brown. "IVlien the 
seeds rattle in the shell, they arc known to be suffi- 
ciently dry, and are packed in bags for exportation. 
The fiawour of j)imento is considered to rmite that of 
the other spices ; hence the name of Allspice. 

LESSOR- YII. 

A CLOVE. 

Farts. Qualities. 


calyx or cup. 

It is aromatic. 

tube. 

odorous. 

leafits of cup. 

pungent. 

points of leahts. 

broTO 

bud. 

organized. 

edges. 

natural. 

vegetable. 

dry. 
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It is opaque* 
tropical, 
iraported. 
dull. 

, stimulatmff."- 

lull’d. 

iullamTiUibie. 

conservative. 

The bud is spherical 
The tube is long. 

The leahts are pointed. 

Cloves are the unexpaiided flower-buds and calyx 
of a species of laurel which grows in the West Indies. 
At a certain season of the year, the elovc-tree pro- 
duces a profusion of flowers in clusters ; they are 
gathered before the dower opens, -when tlie four 
points of the calyx project, and the petals arc folded 
one over the other, forming a bud alioiit the size of 
a pea. After they are gathered, tliey are exposed 
for some time to the smoke of a VTjod fire, and them 
to the rays of the sun. * 

At the conclusion of the lesson on Spices, the 
cliildren should be called upon to men lion iliose 
qualities which they had found common to all; a,.s 
aromati* pungent, dry, tropical, stimulating, vege- 
table. Then let some other similar substance «be 
presented to them,, such as mustard. 

Teachir. ■ Is this a spice ? 

CniLDREf. No. 



THE fiPICES* 
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Teacheb. WliY not ? 

Childbed. It lias not tlio equalities of a sqoice. 

Teacheb. If I sliovYcd jou a substance witb 
wliicli you were not previously acquainted, and you 
found tbat it possessed tlie essential qualities of tlie 
spices you liave examined, wliat would you consider 
it to be ? 

CiiiLDBEisn A spice. 

Teachiob.. To what then do you aqiply tbe term 
spice ? 

Childeek. To a set of natural productions pos- 
sessing certain qualities. 

Teachee. Wben a number of things are ar- 
ranged together, each having similar qualities, what 
would you call the collection ? I¥hat would you call 
a number of boys who are . placed together because 
they are nearly equal in knowledge ? 

CniLDiiE3sr. A class. 

Teaohee. What, then, would you call a collection 
of substances that possess the same qualities ? 

Childee^u a class. 

Tea#ek. Wliat may you call ail substances 
wliicli are aromatic, pungent, tropical, &c.? 

ClilLDHEJ?-, A class. 

Teacher. And wliat is the name of that class ? 

Children. Spice. 

Teacher. WTiat, then, does the term spice ex- 
press ? 

Children. A class of substances, possessing tlie 
i]ualitics aromatic, pungent, &c. * 
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Teacher.' Tell me 'all tlie- substances l^eloiiging 
to tliat class. 

Children. Pepper, nutmeg, mace, ciimaiiion, 
ginger, allspice, cloves. 

Teacher. Are all the substances' -of ' tliis class 
alike in all respects ? 

Children. ^ No, 

Teacher. How can you tell one spice from 
anotber? 

Children. By each baviiig some equalities pecu- 
liar to itself. 

Teacher. Name sometliiRg in each spice wliicli 
distinguisbes it. 

Children. Ginger is a root ; pepper is a seed ; 
nutmeg is a kernel ; mace is tlio membranaceous co- 
yeriiig of that kernel ; cinnamon is a ba,rk ; pimento 
is a seed-vessel ; the clove is a cup and ilowcr-bud. 


ON LIQUIDS. 

LESSON vni. 

water. 

Qualities of Water, 

It is fluid. 

transparent. 
clear; ; 


WATER. 


It is colourless, 
liquid, 
useful. 
brigM. 

incompressible, except by immense 

reflective. 

drinkable.’ 

wholesome. 

tasteless. 

cold. 

inodorous. 

natural. 

solvent. 

refreshing. 

penetrating. 

purifying. 

cooling. 

fertilizing. 

heavy. 

Some waters are medicinal. 

^ Different lands of Water, 

Rain. 

spring. 

sea, or salt. 

river. 

medicinal. 

hot spring. • 

stagnant. 
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Different states of WaUr» 

■ ■ Ice, ' 

snow, 
hail, 
rain. 

mist. ; . 

fog, 

cloud. 

yaponr. 

dew. 

steam. 

Natural Collections of Water* 

Oceans. 

■ seas. 

rivers. 

lakes. 

ponds. 

springs. 

Operations of Water, — It purifies, evaporates, 
freezes, quenches thirst, cools, finds its own level, 
penetrates, fertilizes, is a solvent, extingriislies fire, 
separates easily iiato portions whicli assume a spIie- 
rical form. « 

Movement of Waie7\ 

Teacher. In what way do oceans and seas move? 

Children. In waves. 

Teacher. When you are on the sea-shore, what 
difference do you observe in the "waves dui'iug* the 
course of the day? 



WATEE. 
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Children. At one time tliey are coming in ; at 
anotlier going out. 

Teacher. This is called the ebb and .flow of the 
tide. What is the movement of a river ? 

Chilbreh. It flows. 

Teacher. What eventually becomes of its waters? 

Children. They are lost in some ocean or sea. 

Teacher. What is that which with ns is always 
flowing on? 

Children. Our life. 

Teacher, To what does it conduct us ? 

Children. To eternity. 

Teacher. Of what, ‘then, is a river a fit emblem, 
or representation ? 

Children. ' Of life. 

Teacher. Find some passages in the Bible where 
a river is used as an emblem of life. 

Teacher. You find the particles of water run 
about ; vdll the particles of wood do 'the same ? 

Children. No. 

Teacher. Why will not the particles of wood 
flow about ? 

Children. Because they stick close together. 

Teacher. This is called cohering. You remem- 
ber what adhesive is derived from. 

Children. From ad, to, and hver-ere, to stick. 

Teacher. Cohere is derived from cohser-c?r, to 
stick together. When one substance is joined to 
another it is said to adhere (or stick to) ; when the 
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particles of tlie same* substance stick tog-tdlicr, they 
are said to cohere. 

The particles of a liquid cohere Ycry sliglitlyj and 
are therefore easily separated. The particles of a 
solid cohere closely. 

LESSON IX. 

OIL. 

Qualities of Oil. 

It is fluid, 
yellowish, 
semi- trail sparciit. 

■ soft. ■ ' ■ 

liquid, 
penetrating. 

* emollient, 
greasy, 
light., 

' thick. 

inflaniTnable. 

oleaginous. 

>5ome oils are vegetable. 

Some are animal. 

When bad, it is i^ancid. 

odorous. 

The vegetable oil is expressed from olives, and is 
imported chiefly from Italy and the soiith of Franco. 



It is also obtained from nuts and some other fruits, 
and from, seeds. 

The animal oil is procured from the blubber or fat 
of the whale and seal. 

Birds are furnished with little bags containing 
oil ; with this they plume their feathers, and it 
causes rain and moisture to trickle off. Without 
this provision, the feathers of water-fowl would im- 
bibe so much moisture, that they wouM become too 
licavy to float on the water. 

LESSON X ' 

BEER, 

Qualities, 

It is liquid, 
fluid, 

orange-colour. 

wholesome. 

fermented, 

artificial. 

odorous. 

semi-transparent. 

slightly-intoxicating. 

strengthening. 

Beer is composed of malt, hops, and water, boiled 
together. Hops are the blossoms of a creeping 
plant, very much cultivated in Kent ; the place where 
they grow is called a hop-yard. The tub in which 
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the malt is first steeped is called a mashiug-M: that 
which holds the beer when made, a vat: whuu wnrit.C!i 
for consumption, or sale, it is put into hamds. 

Malt is made of barley, by tlie ibl]owin,£( pr(;ee::,s. 
A quantity of barley is soaked in uuter for twij or 
three days ; the water being afiervv'ards drained olT, 
the grain heats spontaneous Ij'-, swells, bai‘sts, bo<a.!in(‘s 
sweet, and ferments. Yegetables, during decfcnipo- 
'sition, undergo several degrees of fennentuiion ; the 
first (that above described) is called i\iQ m.mlt avid c 
fermentation, from the sv/eetness it j[.)i*oduces ; sac- 
char-w?w, being the Latin for sugai’. In consequence 
of this decomposition, win* cli is simiia,r to that wlrieli 
takes place in seed in tlie grorind, the barley ].»egins 
to sprout, blit this vegetation is stopped by putting 
it into a kiln, where it is well dried by a gentle luuit. 

FOEEIGH WHITE WINS. 

Qiialilics, 

It is yello’ivisli. 
bright, 
fluid, 
liquid, 
fermented, 
spirituous, 
intoxicating, 
heating. 
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It is vegetable, , 
artibeial. ■ ■ 
semi-traiispareiit, 
sapid. ■■■ ■ 

■ loeclicmal. 

■■ s timid atirig. ■ 
clear., 

strengilieiiiiig. ' 
yielding to the toiicli. 

Wine is made from tlie grape, tlie fruit of llie 
vine, vrhicli is cultivated in vineyards. The season of 
its gatlierlng is called the vinkujt. Tbe gntpes, \dteu 
gatliercd, are placed in a tmne-press^ bj" wbicli i'b,o 
juice is expressed ; tliis juice itirlergoes a fenuenia- 
tion, and becomes wine. Tliis is tlic second feiojini- 
tatioTi wbicli vegetable matter iiiidergr,,es : it is lialleil 
the v4ntms fentieniatkm, from its pi^odiicingv vriiie ; 
vinum being tlie Latin word foivwiiie.’ 

• LESSOR XIL - ' 

VfXEO-AH. , 

■ Qimlitm* 

' It is acid. 

oi%ange4>rowm’€don,r. ■' 

. liqtdd, ■' 
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■ It is penetrating, 
stimulating, 
vegetable, 
artificial, 
medicinal, 
odorous, 
conservative, 
semi-transparent, 
fermented. 

Uses , — To flavour food ; for pickling ; for medi- 
cine. 

It is called Vinegar, from the Frcncli Vmaigre^ 
Vin^ wine, — aigre, sour : because it is frequently 
procured from wine. The fermentation by wMcli 
this acidity is produced is called the acetous fitment-- 
aitOTij from Lat, acetum, vinegar. 

' ■ ■LESSON XIIL 

Qualities* 

It is black, 
bright. 

, , ■■-/useful;".;. 

opaque. 

.■.,artificiaL/'^.;;;/;;/'\/.';.;;^ 

liquid. 

;.;;-asMn'gent; '"'■' 






if 


It is fluid. 

yielding to tlie toticlu 
poisonous. 

Ink is made of galls, sulpliate of Jroii, guirii am.1 
water. Galls are found upon tke oak ; they are 
occasioned by a little insect, wliicli pierces Ific basd;. 
of the tree, and lays its eggs in the Ijtoie wliitli it Iia4 
formed. Tkc torn vessels of tlie tree illsclmrge a 
portion of tbeir contentSj tins liardening’, forms at 
first a defence for the eggs, and subsec|iitmtly food 
for tlie caterpillars they produce; these latter eat 
their way oat of their eoidinement, before they 
change into the perfect insect. Iron dissolved In 
sulphuric acid, is called sulphate af iron; when this is 
applied to the acid of the galls it becermes black, 
upon which, quality the utility of ink depends. A 
little gum is added, to cause the ink to adhere. Uj tl,ie 
paper. 

Qualities* 

It is white, 
fluid, 
liquid. 

nice. 
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It is natuTal. 
opaque, 
soft, 
smooth. 

yielding to the touch. 

emollient. 

imtritious. 

"When fresh, it is warm. 

Uses , — For animals to feed their young ; for mak- 
ing cheese and butter ; to drink. 

The milk of cows is that most generally iise<l by 
man. Invalids drink the milk of asses. In Tarlaiy 
the milk of mares is used; iti Switzerland tlmi of 
goats ; in the northern countries that of iHundoer ; 
in Arabia that of camels. 

The teacher would find it a very improving and 
interesting exercise, to take two substances and com- 
pare them together, — as water and milk, requiring 
the class to find out in what respects they are both 
alike. ^Tbey are both fluid, liquid, cool, incompres- 
sible, penetrating, natural, &c. The qualities by 
which they are distinguished from each other should 
then be mentioned. The water is transparent, the 
milk is opaque; the water is colourless, the milk 
white ; the water is tasteless, the milk is sweet, &c. 

Liquids possess qualities by which tln^y are very 
clearly distinguished from other substances. They 
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, may all become solid, they are all iitiid and incom- 
' pressiblo ; their parts easily separate, forming into 
spheres or drops ; they penetrate into the pores of 
substances ; and they hnd their own level. The last 
circumstance can easily he proved to the pupils by 
means of a syphon. Having named the properties 
common to all licpiids, the class should also be re- 
cpiired to mention the qualities pccw&r to eacli^ as in 
the lessons on spices. 

Water is transparent, colourless, tasteless, in^ 
odorous, bright. 

Oil is yellowish, thick, emollient, semi-transpareht, 
greasy, inflammable. 

Beer is orangc-coloured, bitter, spirituous, arti- 
ficial, fermented. ‘ 

White wine is bright, yellowish, intoxicating, 
stinmlating, fermented. 

Vinegar is acid, orange- coloured, semi-transparent, 
femented. 

Ink is black, bright^ opaque, artiheiah 
Milk is white, opaque, sweet, nourisliing, naturaL 

The children might determine wdilch of these 
wotild form a particular class within the general 
class of liquids; as beer, wine, rirugar, united to- 
gether, because they are fermented liquids. 
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LESSON XV. 



EIRE. 

Qualities, 


It is bright. 

reddish yellow, 
spreading. i 
consuming, 
drying, 
purifying. 

' hot. 

Flames are pointed. 

ascending, fr 

How produced and fed , — Fire can be produced by 
friction ; rubbing two pieces of wood or stone briskly 
together; the collision of hint and steel occasions 
sparks that will set fire to any infiammable material ; 
but lucifer-matches, which are tipped with a very 
combustible substance, are now generally used to 
produce fire. The fuel that feeds fire is cither coal, 
wood, or peat. 

Effects of fire , — Some substances, as coal, wood, 
&c., it consumes, reducing them to ashes. Some, as 
butter, metals, &c., it melts or changes from solids 
to liquids. Some, as water, qiiicksih^er, &c., it 
changes into steam, or vapour. Some substances, 
as dough, clay, it hardens. It expands bodies, 
penetrating through their particles and loosening 
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them. Some substances, as metals, it refines, driying 
away impurities. 

Uses , — 1. In domestic life. It warms our houses 
and gives light to us when the natural light of day 
is removed. It cooks our food, thus enabling us to 
profit by the animals and vegetables which God has 
given us, 

2. In manufactures. By fire, metals are fitted for 
various purposes. Glass, porcelain, biick-making, 
indeed all our manufactures, require the aid of fire. 
It is also fire that furnishes us with the steam that 
enables us to travel with such rapidity by sea and 
land, and which lights our streets and houses at 
night. ^ . 

An emblem .’^ — There are many instances in the 
Bible of Fire being used as an emblem. Thus God 
is spoken of as a “ consuming fire.” His wTath, 
when kindled by sin, destroys like fire. Our Sa- 
viour is compared to the refiner’s fire, purifying Ids 
people, purging them from the dross of sin, as fire 
acts upon metals. 

;■ ' AK''AHCHOE.. ■ 

Farts* Qualities. 

The shank. It is iron. 

An emblem is a picture which represents one thing to 
the eye and another to the understanding. 
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llio cross-bar or stock. It is heaTj. 
arms. hard 

flukes. cold. 

' opaque. 

metallic. 

Tbe sliank is perpendicular to 
tlie beam. 

Tile beam is straight. 

liorizontal to tbe 
shank. 

smaller at the ends, 
sometimes irpn. 
sometimes wooden. 

The arms are curved 
The flukes are pointed. 

sharp. 

The ring is circular. 

Hic largest land of anchor is called the sheet an- 
chor^ and is only used in times of great danger or in 
heavy gales. 

The anchor is an instrument of iron attached by a 
cable, which passes though the ring to the bows of 
ships ; when the latter are to remain stationarjy the 
anchor is let down or cast into the water, and is 
thrown by the stock into such a poHition Ihnt one of 
the flakes is sure to enti.u* the ground perpendicu- 
larly : this keeps the vessel fixed, for any strain act- 
ing nearly horizontally would rather tend to root 
the arm deefet in its moorings. Iliis operation is 
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called casting anchor^ and tlie sliip is tlien said to be 
riding at anchor; wlien tlie anclior is lieared npj tbe 
expression used is weighing anchor. When the anchor 
finds good moorings and takes firm hold, the ycsscI 
is in safety; it cannot be driven to and fro by the 
storm, or dashed against rocks by the hurricane. 

Wlien the children clearly understand what an 
anchor is, and the office it p^^^’forms, they should be 
led to trace the analogy between hope and an anchor. 
The former is thrown out from us, and is fixed upon 
something, and if it has a firm grasp it will keep us 
steady ; we shall remain unshaken, whatever may 
assail, as long as the anchor of hope retains its hold. 
The children should be referred to Heb. vi., where 
the anchor is used as the emblem of hope, which is 
described as liaving entered into that within the veil, 
that is, into the Holy of Holies, the type of Heaven, 
where our great High Priest is for us entered ; 
anchored on Him, the rock of our salvation, we sliali 
be kept immoveably fixed amidst all the trials and 
temptations of life. We often speak of a |)erson or 
thing being our sheet anchor, w'hich means that on 
which we altogether depend as our last and best 
resource.' ' ' 
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LESSON XVII. 

A BALANCE. 

Parts. 

The lever, or beam, 
pivot, or fulcrum, 
scales. 

' chains connecting 
the scales with 
the beam. 

The. balance is an instrument used to ascertain the 
exact weight of anything. It is most essential in 
trade; without such a help barter and exchange 
would be guess-work, and dishonest dealings could 
not be easily detected. When one scale perfectly 
balances the other, what is held in each is equal in 
weight, and if in one scale standard weights are 
placed the substance in the other can be accurately 
determined. 

The children should endeavour to find out why the 
balance is employed as the emblem of justice, and 
why, whenever Justice is represented as a person, she 
always holds a pair of scales in her hand. They will 
be able to trace the analogy between testing a sub- 
stance as to its weight in scales and the exercise of 
justice, which consists in impartially weighing con- 
duct or opinions against a lawful standard, in order 


The qualities depend 
upon the kind of 
balance used in the 
lesson. 
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to arrive at a just and right judgment. They will 
also understand the metaphor used to set forth the 
conduct of Belshazzar, — Thou art weighed in the 
balance, and art found wanting.’^ His life and cha- 
racter were in one scale, God’s holy law and require- 
ments in the other, and the former fell short — wus 
altogether deficient. 

At this step some exercises would be well intro- 
duced on the connexion of different qualities. The 
children will easily be led to discover that all absorb- 
ent objects are porous, that all brittle substances are 
hard, that all adhesive ones are tenacious, all sono- 
rous .ones are elastic; that to be malleable and duc- 
tile they must be tenacious, their particles cohering; 
to be elastic, an object must be either extensible, 
flexible, or compressible. 

Children may also with profit exercise their con- 
cep tive powers in drawing, out of tbe treasures of 
their memory, examples of objects in which any pjar- 
ticular quality is found, and classifying them accord- 
ing to the different degree in. which they possess the 
quality. Thus objects may be remembered, famish - 
iiig a regular gradation from the most impenetrable 
opacity to the clearest transj)arency ; the same may 
be done with hard and soft — from soft as butter to as 
liard as flint, &c, 




FIFTH SEEIES. 


INTRODUCTORY REMARKS. 


These lessons are intended as a first exercise in com- 
position. The object should be presented to the 
children, and they should continue, as before, to 
make their own obseryations upon it. Questions 
should then be addressed to them, calculated to elicit 
their knowledge of its natural history, manufacture, 
or composition ; and further particulars should after- 
wards be communicated by the teacher, to render 
their information more complete. After having re- 
arranged and repeated the matter so obtained, the 
teacher should examine the class, and require a writ- 
ten account. Children from eight to ten years of 
age have derived great improvement from this exer- 
cise in composition. It stimulates their attention, 
furnishes a test of their having well tinderstood the 
lesson, and leads them to arrange and express their 
ideas with clearness and facility. Artificial substances 
should be exhibited, both in their raw and manufac- 
tured state. Thus, in the lesson on fiax, the plant 
itself, the fibres when separated from the stem, the 
thread when spun, and the various articles into whicli 
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it is manirfactiired, may be brought before tlie clasSy 
and likewise pictures of the macliineiy employed in 
tlie manufacture. 

Many of the lessons in the following series will 
contain too much matter to be presented at one time 
to the pupils, and must therefore he divided. 

LESSON I. '' 

CAMPHOE. 

Camphor is the peculiar juice of a species of laurel : 
called the camphor-tree, which is abundant in China, 
Borneo, and Ceylon. Exposure to the air hardens it. 
It is remarkably inSammable, and is used by the 
Indian j)rinces to illuminate their rooms. It is pun- 
gent, volatile, acrid, and strongly aromatic. These 
qualities have rendered it useful as a stimulating and 
restorative medicine, and in sick rooms to prevent 
contagion. It is also placed in cabinets of natural 
history, to destroy the small insects which prey upon 
the specimens. 

LESSON 11. 

Wax is the produce of bees : it is a substance 
wbich is secreted in their bodies, and of wiiich they 
construct their cells. When the honey is taken out 
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LESSON III. 


LESSON lY. 


, SHELL LAO. ^ 

SMI lac is a substance produced by a little insect 
called Coccus Lacca, and is deposited on tbo small 
branches of the Indian fig-tree, for the protection of 
its eggs. It discharges the gum from its own body, 
and forms it into cells, in each of which is placed an 
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egg. When the eggs are hatched the young grub 
pierces through the viscid substance which enclosed 
it, and flies away j and the material provided for a 
little insect’s well-being becomes a valuable article 
of commerce.^ The lac is flrst sold on the sticks, 
when it is called sticlc lac; but after it has been puri- 
fied and formed into thin layers or cakes, it is called 
s/iell lac. It is the principal ingredient in sealing- 
wax and varnish, and is employed in japanning. Its 
Uvsefulness arises from its being fusible, soluble, and 
adhesive. 

LESSON V. 

BUTTER. 

Butter is prepared from the milk of the cow. 
When milk has been allowed to stand a few hours, a 
thick, rich substance, called cream., rises to the sur- 
face, This is skimmed off, and by being briskly 
agitated, is converted into butter. The instrument 
by which this operation is performed is called a churn. 
There is another substance found in the churn besides 
butter : it is called huUer-milh, and when fresh is 
drunk by the peasantry* The butter prepared for 

^ The children woiild bo interested in recollecting inanj 
instances of tMs primary and secondary use of substances, 
and tbeir attention might be directed to a perception of the 
difference between man’s work and that of the lower 
creatures ; the latter led by instinct, the farmer by reason 
and experience, resulting in discovery. . 
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winter store is salted, and packed in barrels and tubs. 
The person wbo attends tlie cattle is called a coivhercl^ 
and the place where the milk is kept, a dawii. 


LESSON YI 


CHEESE, 


Cheese is prepared from milk which is coagulated 
or curdled, bj mixing it with a liquor called rennet : 
the curds thus formed are a white solid substance ; 
they are separated from the whey or watery particles 
of the milk, and then pressed and dried. Eennet is 
made by steeping the inner membrane of a young 
calf’s stomach in water. A colour is usually given 
to cheese by saffron, or by a substance called annato, 
which is the seed-vessel of a shrub growing in the 
West Indies. 


LESSON VII. 


HORN. 


Horn is the hard substance that forms the frontal 
projections of horned animals, all of which are gra- 
minivorous or grass eaters.^ This substance, when 
boiled, becomes a soft jelly, and can be moulded into 
any shape. By a peculiar process it is rendered 
semi-transparent, and when formed into thin laminse 
or plates is employed instead of glass for lanteims. 

* Trom Latin, gram-e«, grass ; vor-are, to eat 
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It was tlie first transparent substance used for win- 
dows. It is now cbiefiy employed for combs, bandies 
to knives and forks, occasionally for drinking utensils 
and inkborns. It was formerly in much greater 
recpiest than it is now, glass having been substituted 
in its place. 


LESSON VIII, , ... 

HONEY. ^ .. 

Honey is a sweet vegetable juice, collected by bees 
from the nectaries of flowers. These insects are fur- 
nished with a long hollow trunk or proboscis, which 
they insert into the tubes of flowers and suck up the 
honey they contain ; when well-laden with their trea- 
sure, they carry it home and deposit it in their cells 
for a winter store. 

The description given of Judsea as a ^^land flowing 
with milk and honey,” was literally true. The rich- 
ness of the vegetation supplied the bees with ample 
stores ; their combs were usually placed in clefts of 
rocks or the hollows of trees, and being continually 
melted by the heat of the sun, the honey actually 
flowed out of them in streams. See 1 Sam. xiv. 
25, 26. 

LESSON IX 

j STAR CH. 

Starch is a’ white substance, with scarcely any smell 
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or taste ; it is insoluble in cold water, but combines 
with warm water, forming a kind of jelly. It may 
be obtained from several farinaceous vegetables, but 
is generally prepared from wheat, by the following 
process. The wheat is put into tubs of water, and 
exposed for some days to the heat of the sun, which 
brings on a degree of fermentation ; during the pro- 
cess the water is changed twice a-day. When suffi- 
ciently softened, it is poured into large canvas bags, 
which are worked or beaten, in order to separate the 
husks from the farinaceous particles ; these last are 
received into an empty vessel. Fresh water is then 
mixed with them, and the whole is left to settle ; the 
water is poured off, and the sediment which remains 
at the bottom of the vessel is starch : this is formed 
into small pieces and dried. Starch, with the addi- 
tion of smalt or stone blue, is used to stiffen linen : 
it is also formed into^a powder for the hair. Starch, 
or Fecula, is the nutritive part of most grains and 
roots ; it may be extracted in considerable quantities 
from potatoes. 

LESSON ; 

SAFFROX. 

Saffron is the orange-coloured pistil of a purple 
species of crocus, the leaves of which appear in 
spring, and the blossoms in autumn. It abounds in 
the neighbourhood of Saffron Waldon, in Essex, 
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whicli takes its name from that circumstance. The 
iiowers are gathered every morning just before they 
expand ; and as they continue to open in succession 
for several weeks, the saffron harvest lasts a consider- 
able time. When the dowers are gathered they are 
spread on a table : the upper part of the pistil only 
is of any value. When a sufficient qujJntity of these 
are collected, they are dried upon a kind of portable 
kiln ; over this a hair cloth is stretched, and upon it 
a few sheets of white paper ; the saffron is placed 
upon these to the thickness of two or three inches : 
the whole is then covered with white paper, over 
which is placed a coarse blanket or canvas bag, filled 
with straw. When the fire has heated the kiln, a 
board, on which is a weight, is placed upon the blan- 
ket, and presses the safiron together. Saffron has a 
sweet odour — a pungent, bitterish taste, and is of a 
deep orange red colour. It is used as a medicine, to 
flavour cakes, and to form a yellow dye, valuable to 
painters and dyers, and to colour cheese and butter. 


LESSON XL 


COtTRT-PLASTEE. 




Court-plaster is a black, adhesive, thin substance, 
applied to wounds on the skin, to protect them from 
the injurious effects of the air. The following is 
the manner of preparing it : a thin black sarcenet is 
stretched on a frame ; a warm solution of isinglass 
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IS applied with a brush equally over the surface ; when 
this operation is repeated a second or third time. 
_ IS next washed ower with some benzoin dissolved 
in spirits of wine. Benzoin is a resinous gum, which 
exudes from a tree growing in Sumatra, and pos- 
sesses an aromatic perfume, and acts as a styptic. It 
IS the chief ingredient in Briar’s Balsam, and gives it 
the healing vii-tue it possesses. 


LESSON XII. 






GLUE. 


Glue IS a viscid, tenacious substance, used as 
cement. The best is obtained from the skin of anil 
mals, generally the shavings, parings, and strips, 
which have been rejected by the currier. An inferior 
hind IS procured from the hoofs, sinews, &c., of ani- 
mals. It IS prepared by steeping the skin for two or 
three days in water, then boiling it till it becomes a 
J® Ti whilst hot it is strained through osier 
baskets, the pure glue passes through the interstices, 
leamng the impurities in the basket. It is then 
melted a second time, poured into square frames or 
moulds, ai^ placed m the air to cool gradually and 
congeal. Glue is used by carpenters, joiners, hatters, 
bookbinders, &c. ■< > ■'“f, 

is the finest kind of glue, prepared from 
the air-biadders or sounds of all the species of the 
sturgeon; when fine it is of a white colour, semi! 
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transparent, and dry. It is used for culinary pur- 
poses, and for refining "wine, also for stiffening silks, 
and in sticking-plaster. y , 

■ LESSON XIIL 

TAMARINDS. 


The fruit of the Tamarind, a tree growing in tke 
East and West Indies, is a ronndisli, soinewliat com- 
pressed pod, about four or five indies long, tbe ex- 
ternal part of wbicli is very brittle. Eacli pod con- 
tains three or four hard seeds enclosed in tough skins, 
surrounded by a dark-coloured acid pulp, and con- 
nected together hy numerous tough woody fibres. 
Before the tamarinds are exported the pulp, with the 
seeds and fibres, are taken out of tbe pod, and those 
which are the produce of the West Indies are pre- 
served in a syrup. The East Indian tamarinds are 
usually sent without any such achnixture. In hot 
countries the tamarind is valued as a refreshing fruit; 

and, steeped in water, it forms a cooling beverage.* 

. . ■■ . ■■■•* ■ ■■ 

LESSON XIV. 


INDJAN-RUBBBE, OS GUM ELASTIC. 




Indian-rubber is the hardened juice of a tree 
which grows in South America. The Indians make 
incisions through the bark of the tree, ehiefiy in wet 
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? ; a milky juice oozes out, wHck is spread 
oulds of clay : wliea tke first layer is dry, a 
is put over it ; tkis operatioa is repeated till 
diaa- rubber is of tbe tbickaess retjuired. 
this it is placed over the smoke of buraing 
bles, which hardens and darkens it. Tlio na- 
,pply it to vai-ious purposes; for water-proof 
for bottles, and also for flambeaux, which give 
brilliant light, and bum for a great length of 
The principal uses to which Indian-rubber 
lied here, are the efiacing of black-lead maiks, 
ber-proof shoes, for balls, flexible tubes, syringes, 
Lnr I'ncfni-mpnts used bv Burffcons and chemists. 


LESSON X.V. 


FOEEIGN CURKANTS, 
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Eiiglisli fruit of that These little grapes 

have no stones > and are of a reddish black colour ; 
they are extremely delicious when fresh gathered! 
The harvest coimnences in August; and as soon 
as the grapes are gathered, they are spread to dry 
on a floor, j)repared for the purpose by stamping the 
earth quite hard. This floor is formed with a gentle 
rising in the middle, that the rain, in case any should 
fall, may flow off and not injure the fruit. When^ 
sufficiently dry, the ciiiTants are cleaned, and laid 
up in magazines, where they are so closely pressed 
together, that when a supply is needed it is dag 
out with an iron instrument, 

They are packed in large casks for exportation, 
and trodden down by the natives. 

LESSON XYL 

COEK* 

Cork is the thick and spongy bark of a kind of 
oak, growing chiefly in the mountainous districts of 
Spain. Wlien it is to be removed from the tree, a 
longitudinal slit is cut, at the extremities of which 
incisions are made round the trunk; it cair then be 
stripped oiT with great ease by means of a ccu’\'ed 
knife with a handle at both ends. . When the bark 
is taken fjmn the tree, it is piled up in a ditcli or 
pond, and heavy stones are placed upon it, in order 
to flatten it. After being dried,, it is slig])t.ly burnt 
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or cliarred, and then packed for exportation. Cork 
is light, porons, readily compressible, and extremely 
elastic: notwithstanding its great porosity, it is 
nearly impervious to any common liquor. These 
qualities make it superior to any other substance for 
stoppers for bottles. Before being made into stoppers, 
the cork is charred, — this makes it contract, and 
hts it better by lessening its porosity for cutting oif 
communication between the external air and the 
liquid. A piece rather larger than the neck of the 
bottle is inserted, the tendency it has to resume 
its former shape causes it completely to fill up the 
aperture, and exclude the air. Its buoyant effect in 
water, arising from its lightness, renders it useful to 
those who are learning to swim: for the same reason 
it is employed in the construction of life-boats, and 
for the floats of fishing-nets. The Spaniards make 
lamp-black of it. The men employed- in cutting and 
preparing it for sale are called cork-cutters. 


LESSON XYir. 


LEATHER. 


Leather is the prepared skin of various animals: 
that of cows, oxen, and horses, is chiefly used for 
shoes : that of kids, goats, and dogs, for gloves, and 
also shoes ; and that of calves, for book-binding, 
saddles, harness, &c. 

The unprepared skin is called a hide; the fii'st 
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operation it undergoes is soaking in limo-waterj to 
cleanse it from grease and otker impurities ; the hairs 
arc then removed by a kind of knife, the oil and 
grease are afterwards more completely cxtracieci hy 
an alkali, or diluted sulphtiric acid. After tins it 
is taken to the tan-yard, stretched over a pit, and 
covered with tan ; in this state it remains about two 
months* But if the leather be intended for the 
upper part of shoes, seats of saddles, and such pur- 
poses as do not roq[uire great strength or irnpenaea- 
bility to water, it is Ihst sent to the ciOTier ; Ins 
work is to scrape it, reducing it all to an equal degree 
of thickness, «and also to render it supple by oil or 
grease. The skins are then tanned. Tan is the 
bark of the oak, and possesses a remarkable degree 
of astringency; it consequently contracts the pores 
of the leather, and renders it impervious to wet. 
The quality which the leather thus obtains from the 
tanning, combined with its duralSilitj and supple* 
ness, particularly adapt it for shoes, boots, 

LESSOR XTIIL 

SPOKOE. 

Sponge is a marine substance, soft, pgrous, light, 
and compressible; it was formerly supposed to be a 
vegetable, but the opinion now generally entertained 
is, that' it is a habitation constnicted by a little 
worm-, one of the species considered to occupy the 





LESSON XIX. 

lowest rank in tli 
firmly adhering to 
fiottom of the sea, 
and is prooiu-ed by divers, wbo 
t IS employment. Sponge absorbs fluids 
yields them again when compressed. It was 

saturated with myrrh and wine, and 

suffering the punishment of crucifixion, 
eaden the sense of pain, and subdue the intole 
*mst which IS the conseijucnce of their agony, 

this custom -the sacred historian refers i 

of our Lord’s death; but his unrelentiin 
instead of offering him the myrrh ami 
a sponge with vinegar, 
put it to his mouth.” ' 
sidered among the Jews 
their feelings^ and this 
passage, which at the l 

sufferings of the Redeemer ( " 

hath broken my heart, and I 
and I looked for r'— ' ■ • ’ 

none ; and for comforters, but I found 
gare me also gall for my meat, and in my thirst tin 
8^.ve me vinegar to drink.” fPs. h-w on o, ^ 


■0 animal kingdom. It is found 
various marine substances at the 
especially in the Mediterranean, 
^ ^ ..J are early trained to 

rapidly, and 
forinerlj?- 
given to persons 
in order to 
srable'l: 


in';tlie,.aeconnt 
■ig.persecntofs, 

d wine, “filled 
and put it upon hyssop, and 
The offer of vinegar was con- 
_ as an intolerable outrage to 
is alluded to in the folloiring 
same time foretold the future 
1 of^mankind, — “ Reproach 
— am full of heaviness ; 
some to -take iiity, but there was 

none. Ihcv 


lessor XIX. 


COFFEE. 


growing principally 


ill Arabia and tlie West Indies; the flower resembles 
jessamine, and the learns are erergreenf the fruit 
when ripe is like the cherry: it contains two cells, 
and each cell has a single hemispherical seech 
When ripe, it is either gathered by the hand, or 
shaken from the trees, and placed on mats for the 
snn to dry the pulpy substance which surrounds the 
seed. The husk is broken by heavy rollers, and 
afterwards removed by winnowing. In order to pfe- 
pare the cofFeo for a beverage, it must be roasted till 
it becomes of a dark brown colour, and extremely 
odorous ; after which it is ground, and either infused 
or boiled in water. It is remarkable for its very 
stimulating property. Its discovery is said to have 
been occasioned by the following circumstance. Some 
goats, who browsed upon tliis plant, were observed 
by the goat-herd to, he exceedingly, wakeful, and 
often to caper about in the night ; the prior of a 
neighbouring monastery, wishing to keep his monks 
awake at their matins, tried if the coifeo would pro- 
duce the same effect upon them as it was observed 
to do upon the goats: the success of his experiment 
led to the appreciation of its value. 

LESSON XX. 

TEA. 

The beverage called Tea is an infusion of leaves ; 
the plant which produces them is a native of Japan 
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and Cliina; it bears a flower resembling the wild 
rose, and tbe leayes are narrow, pointed, and ser- 
rated. It grows only in a stony soil, and at tlie foot 
of mountains and rocks, exposed to a sontbern aspect. 
There is great art exercised in gathering and drying 
the leaves, which are afterwards subjected to the 
vapour of boiling water to . moisten them. ^ In this 
state they are laid upon plates of metal, and being 
exposed to considerable heat, curl up. Green tea is 
the produce of the same plant as black ; the differ- 
ence of its qualities arises from the leaves being 
gathered in a different stage of its growth, and from 
their being dried upon plates of copper. 

LESSON XXL 

RICE. 

Kice is the gram of a kind of corn, and grows in 
in a spike similar to oats: it is very abundant in 
China, the East and West Indies, and America: it 
is also produced in the south of Europe. Switzerland 
draws its supplies from Piedmont. Patna rice is 
considered the finest of any other rice grown in the 
East ; it is small-grained and very white. But the 
most esteemed rice is that produced in the marshy 
grounds of Carolina, It will not thrive without much 
moisture, and therefore comes to the greatest perfec- 
tion in marshy lands. The cultivators of rice always 
inundate their grounds, and the higher the water 
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rises, the higher the plant grows, the ear always 
appearing ahoye the water. It requires as much 
heat to mattire the seed as it docs moisture to 
nourish the plant in its growth* In India the 
women thresh and prepare the rice, which is a yeiy 
laborious employment. The* Brahmins ye almost 
entirely upon it, their religion forbidding them the 
use of animal food. Rice is very light and whole- 
some, but it is considered to possess less of the 
nutritiye principle than wheat; it is rnarinhictiired 
into yessels which resemble china or alabaster. 

LESSON XXIL 



Sago is the pith of the sago palm, a tree indi- 
genous to Japan and the dry rocky mountains of 
Malabar. 

It is hardly possible to imagine a plant more 
graceful in its foliage, or more beautiful when in 
fruit, than this species of palm. The foliation, 'which 
slightly resembles that of the fern, is |)laced on the 
stem in the manner of the feathers of a shuttlecock, 
forming a gigantic basket of the most graceful ap- 
j)earance ; at the bottom of this is the salmon- 
coloured dower, resembling, botli in shape and tex- 
ture, the blossom of the cockscomb, but of a pale 
buff colour, inclining to brown. The fruit is a driipa, 
that is, a nut surrounded by a pulpy substance, as 
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a plum* Tlie growth of this plant at first is slow ; 
it appears for some time a shrub thickly set v/ith 
prickles : as it increases in height, it loses its thorns. 
When the tree has reached its maturity^ a whitish 
powder transpires through the pores of the loaves, 
and adheres to their extremities. On this iritiniution 
of the trees being filled with pith, the Malays cut 
them doTO near their roots, and divide them -into 
several sections, which arc split into cpmrtei:s. The 
bark is woody, and about an inch in tliickness ; in 
the centre of the stem is a fat or gummy pith, which 
forms the sago. This pithy substance being scooped 
out, is diluted in pure water, and strained through 
a bag of fine cloth, which separates the glutinous 
from the farinaceous matter. This latter having lost 
part of its moisture by evaporation, is passed through 
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tliese, hangs the fruit. The external rind of the 
cocoa-nut is thin, brown, smooth, and approiidios a 
r triangular form. This coyorjng incloses an extreujely 
iibrous substance, of considerable thicknesB, 'which 
immediately surrounds the nut; the latter has a 
thick and hard shell, with three holes at the base, 
each closed hj a black membrane. The kernel is 
; about an inch in thickness, it lines the shtdl and 

1 encloses a s'weet refreshing li(piid. Tlie cocoa-nut 

I tree affords the Indians food, clothing, and means of 

I - shelter. Before the kernel comes to maturity, it is 

j , soft and pulpy, may he scraped out with a spoon, 

^ and supplies the natives with an agreeable and nuiri-' 

i tious food ; when pressed in a mill, it yields an oil. 

s By making incisions in the tree during the spring, a 

; cool,* refreshing liquor flows out, which, if allowed to 

} • stand any time, ferments, becomes spirituous, and 

I is exceedingly intoxicating — it is called toddy. ^ By 

soaking the fibrous trunk in water it is made soft, 

- and can be manufactured into sail-cloth, or twisted 
into cordage of any^ description, , which surpasses ia 
. durability that formed of hemp. The woody shells 
are very hard, and susceptible of a high polish ; they 
are used for cups, ladles, and other domestic uten- 
; sils. The trunk of the tree furnishes either .haiuaS*" , 
or rafters for habitations, or is made into he^ts. 
The leaves platted together form an ecxcellent thatch; 
they are also used for umbrellas, mats, and various 
other useful articles. , 
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LESSOR XXIV. 

BREAH. 

Bread, tlie principal article in tlie food of most 
^ civilised countries, is made of flour, yeast, and a little 
salt, kneaded togetker witk water into a soft paste 
called dougk. Flour is most frequently made^of 
wheat. It is first threshed, either with a fiail or a 
thresJmg-macMne ; the grain is next separated from 
the chaff by winnowing; it is then ground in a mill 
and converted into Jlour ; the skin of the grain, when 
separated, is called bran ; when left with the hour it 
makes the fiour browner and coarser, but more nutri- 
tious. Yeast is the frothy, substance which rises to 
the top of new beer ; it penetrates the dough, dis- 
unites the particles, causes them to rise, , and thus 
makes the bread light. It is similar in its effects to 
the leaven mentioned in Scripture, which is sour 
dough ; it penetrates and changes the state of the 
whole mass with which it is mixed. Leaven is used 
to represent that evil disposition we inherit from 
Adam, and which pervades and corrupts our whole 
nature. Our Saviour calls himself the bread of life ; 
^intimating, that as bread, by its nutritious properties, 
supports our bodies, so He, by the influence of his 
Spirit, maintains the life of our souls. Bread is 
teimed the staff of life, and is frequently used to 
signify food in general. A man .is thus said to earn 
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his bread, or his subsistence; and wc pray for onr 
daily bread, or sufficient food. 

Rye, oats, and barley, are sometimes made into 
bread. 

LESSON XXY. 

V 

StTGAH* / 

Sugar is tlie produce of tlie sugar-caiiej a plant 
growing principally in tlie East and W est Indies, A 
field of canes in blossom presents a beautiful sight ; 
the stem is a jointed culmus or reed, of a brightgolden 
hue when ripe, and growing amidst long, narrow, 
pendent leaves. The flowers appear like a plume of 
white feathers, ifcinged with lilac. When ripe, the 
cane or stem is gathered and conveyed to the mill, 
where it is pressed between two iron cylinders : the 
juice is received into a trough, and from thence it is 
conveyed to a boiler, into which some quick lime is 
thrown; this uniting with the oleaginous particles 
and the superabundant acid, rises mth thorn to the 
surface, and is skimmed off. When the sugar nearly 
boils, it is strained off into another boiler, where it 
undergoes the same process as before. Tliis .is re« 
peated six or seven times, and finally it is received 
into coolers, which are shallow wooden vessels; iu 
these the sugar forms into grains^ separating itself 
from the molasses : when dry it is called raw sugar ^ 
and is barrelled for exportation. The process of con- 
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verting it into wMte or refined sugar is tlie business 
of the 8ugar refiner or halcer; he boils it over again, 
with some purifying substances. 

The ifianter is the cultivator of the sugar-canes. 
The merchant inaports it. The sugar-refiner converts 
it into white sugar. The grocer retails the sugar in 
small quantities. 


LESSON XXVI 


WHALEBONE. 

Whalebone, a horny, elastic, and fibrous substance, 
is taken from the jaw-bone of the whale, the largest 
animal that now inhabits our globe. The Vessels 
employed in the whale-fishery ar% called whalers. 
The fish is discovered by the water which it spouts 
up ; when one is observed, six boats are immediately 
despatched from th^ whaler, with six rowers in each : 
a man accompanies them called *a Imi'poonerj from 
his being armed with a harpoon^ a kind of forked 
instrument ; it has affixed to. it a rope, at the other 
end of which is a gourd ; the harpoon having been 
darted into the whale, the gourd ' marks the spot 
where the wounded animal disappears. When the 
whale is struck, he dives with such velocity under tlie 
surface, that it is necessary to wet the rope which he 
di-ags over the side of the boat, to prevent its taking 
fire ; and the fishermen loose their hold of it for a 
time, till the strength of the animal is in some degree 
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spent, or there \yoti1(I he clanger of his sinking the 
boat hj his extreme violence. The whale cannot 
remain long under water ; he soon re-appears, spout- 
ing up blood, and is again attacked by the harpooners, 
•who, after repeated efforts, despatch him. When 
dead, he is cut up. The fat, which is called blubber, 
is stowed into casks, and oil is afterwards procured 
from it. The bone is us<3d as a stiffener for whips, 
bo’ws, stays, d;c. The wdiale fisheries arc carried (tu 
in the Polar seas. 


LESSON XXYII. 


GLASS, 
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Glass is made of sand or dint, combined with” an 
alkali, by exposure to intense heat, which causes 
these substances to unite and melt. This mixture is 
said to have been discovered accidentally in Syria, by 
some merchants who were driven by stress of weather 
upon its shores. They had lighted a dre upon the 
sands to' cook their food ; the dre was made of the 
plant called kali, which grows bn the sea-shoj^e ; tlio 
sand mixed ■with its ashes, and became vitrified'^ by 
the heat. This, it is said, furnished the merchants 
with the hint that led to the making of glass, -which 
was drst regularly manufactured at Sidou in Syria. 
England is now much celebrated for its glass. The 
qualities which render the substance so valuable are, 

* PeriTCd from Lai vitr-«w, glass, and fi-/, it becomes. 
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tliat it is iiard, transparent, iiicorrosive, not "being 
affected by any substance but fluoric acid, and when 


fused it becomes so ductile and plastic, that it may 
be moulded into any form, wliicb it will retain when 


cool. There are three sorts of furnaces used in 
making it ; one to prepare the fi% a second to work 
the glass, and a third to anneal it. After haying 
properly mixed the ashes and sand they are put into 
the first furnace, where they are burned or calcined 
for a sufficient time, and become what is called frit. 
This being boiled afterwards in pots or crucibles of 
pipe-clay in the second furnace, is fit for the opera- 
tion of Mowing : the annealing furnace is intended to 
cool the glass very gradually, for if it be exposed to 
the cold air immediately after it has been blown it 
will fall into a thousand pieces, if struck by a 


LESSON XXVIIL 

PARCHMENT. 

Parchment is the skin of sheep or goats, prepared 
in the following order. The wool or hair is stripped 
off the skin, which is then taken to the Hme-int ; 
after this it is stretched as tight as a drum upon a 
frame, and the flesh pared off with a keen-edged in- 
strument ; a kind of white stone or chalk, reduced to 
,a fine powder, is then spread upon the surface, and a 
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large pumice-stone, flat at bottom, is rubbed over 
i it, wbicb scours off the remainder of tbe flesb. The i 

knife is once more applied to tbe skin, wMcb is 
' ' moistened and rubbed again with tbe pumice-stone, 
until tbe inner side is smooth, Tbe outside tbeii 
undergoes a similar operation. It is afterwards left 
to dry, and tben' is taken off tbe frame and given to 
tbe parcbinent-maker. He first puts it on an in- 
strument called a summer (wbicb is a calf’s skin 
well stretched out on a frame), and scrapes it with a i 

sharp iron tool, until one half of the thickness of the i 

skin is pared off; the pumice-stone is next rubbed . i 

over it on both sides till it is rendered quite smooth. 

Parchment was in use long. before the invention of 
paper. Wills and other documents, intended to be 
preserved for an^ length of time, are written on it. 

It is also used for drums. 

■•-■'"■■'I 

LESSON XXIX. I 

,PAPEIU . I 

Linen paper was first introduced into England in i 

tlie fourteenth century. It is made of linen rags, 
first carefully picked and sorted according to their 
quality; they are then reduced to a pulp by a ma- 
chine which consists of a solid cylindrical piece of 
wood, into which are fastened plates of steel ground 
very sharp ; this is fixed in a trough, into which the 
rags are put with a sufficient quantity of water. At 
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tlie bottom of the trough is a plate 'with steel bars, 
also ground sharp. The engine being turned round 
■with considerable velocity, and the rags passing 
through the two sets of iron plates, are torn to 
pieces, and in the course of four hours are reduced 
to a pulp. The motion of the engine causes the 
water in the trough to circulate, and by that means 
constantly returns the stuff to the engine. 'The 
trough is fed with clear water at one end, while the 
dirty water is carried off at the other through a hole 
defended with wire grating to prevent' the escape of 
the^ pulp. From this, which is called the waihing 
engine, the pulp passes in a state of purity and 
whiteness to another engine, similarly constructed, 
and called the heating engine. The only difference 
between this operation and the former is, that the 
velocity is increased, and that it is no longer neces- 
sary to introduce fresh water, the pulp having been 
already cleansed from its impurities. From hence it 
passes into a large vat connected with boilers, and 
the- heat they produce gives the pulp a degl-ee of 
consistency: it is afterwards conveyed into smaller 
vessels, in each of which is a wheel called an agitator, 
which prevents it from sinking to the bottom. . Into' 
these vessels a workman dips a mould, a kind of 
sieve, the size of the paper to be made, and about 
an inch deep : the bottom is formed of fine bra.ss 
■wires, through which the superfluous water passes. 
The skill of the workman consists in taking%p just 
so mnch pulp as is necessary to form the paper of a 



proper tMckness. Another workman is stationed to 
receive from the first the mould, out. of which he 
turns the sheet upon a felt or woollen cloth ; another 
woollen cloth is placed upon it, ready to receive the 
next sheet. Thus they proceed, placing alternately 
.paper and felt, till they have made six quires of 
paper. This is then wheeled to the press, where 
great force is applied, and the water is squeezed from 
it. After this the paper is separated from the felt : 
one sheet is laid upon another, and it undergoes a 
second pressure. This operation is repeated five or 
six times, and the sheets are separated from one 
another between each application of the screw-press. 
They are afterwards hung up to dry in rooms where 
there is a fresh current of air. In this state the 
paper is absorbent, like blotting-paper ; to fit it for 
writing, it is sized. Size is made of vellum^ shav- 
ings boiled in water, with sulphate of zinc and alum, 
finely pounded., After the paper is sized, it is again 
press^ four or five, times, and hung up to dry as 
heforef: It is th^n told into quires, and sent to the 
statmier, who prepares it for sale.. 

The most ancient kind of paper was made from 
the Papyrus, a species of reed growing on the banks 
of the Mle, from whence our name pa^er.. Leaves 
also were employed at a very early period for tlie 
purpose of preserving and transmitting the opiuions 
and exi^riences of mankind ; hence originated the 
word fmoy (folium being the Latin for leaf), and also 
* Vellum is tlie prepared sMn, of young calves. 
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the meaning of leaf as applied to a book. The use 
of bark succeeded that of leares, generally the inner 
bark of the lime-tree : it was called by the Komans 
liber^ and they gave the name of liber to a book, and 
we have adopted the term library for a collection of 
hooks. For the convenience of carrying this sub- 
stance was rolled up, and in this form was denomi- 
nated volumen, from which is clearly derived oar 
volume. Our Saxon ancestors employed the bark of 
the beech, and called it hoc^ a name which we have 
transferred to our booh. It is probable that skins of 
animals were the first substances upon which cha- 
racters were written. 
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WOOL. 


The clothing manufactured from wool is particu- 
larly adapted to cold countries ; not that it commix-, 
nicates warmth, but, being a non-conductor of heat, 
it prevents that of our bodies from esoiaping. Wool 
is the hairy covering of sheep, which has a peculiar 
felting property ; it is taken from the living animal 
in the summer sea on, by an operation called slieep- 
sTiea^ing^ and in that state is called the fleece. The 
wool of the Spanish sheep is particularly fine ; the 
fiocks in that country are often very large, containing 
as many as a thousand sheep. ' Ip. 

The first operation performed on the raw wool is 


OOTTGK. 


131 


to pick and sort it ; this is particularly needful, as 
the same sheep produces ttooI of various qualities. 
It is next cleansed from its impurities, and committed 
to the wool-comher^ who, by means of iron-spiked 
combs of different degrees of fineness, draws out the 
fibres, smooths, and straightens them. It is then 
prepared for the spinner^ who forms it into threads, 
the more twisted of which are called worsted^ and 
the less twisted yarn. It is then employed in the 
manufacture of every description of hosiery, stuifs, 
carpets, flannels, blankets, and cloths. England 
manufactures so much ^oollen clothing, that it was 
formerly considered the staple commodity of the 
country ; and to mark its importance the Lord 
Chancellor sits upon a wooMack, 


LESSON XXXL 

COTTON. 

The cotton plant is cultivated in 
West Indies ; it produces a beautiful yellow flower ; tf ,f 
and the seed-vessel is a pod containing a white downy 
substance which surrounds the seed. This is picked 
by the hand and separated from the seeds by a ma- . 
chine, which at the same time loosens its fibres 5 
afterwards it is packed in large bags, and sent by the 
plantejilo the manufacturer. It is then carded^ that 
is, woflR upon cylindrical cards, worked by machi- 
nery ; afterwards it is vomd^ by which process the 


the East and 
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loose fibres are removed witli an instrument resem- 
bling a comb ; it is then twisted and drawn out into 
threads or yam^ and sent to the weaver. It is made 
into muslins, calicoes, stockings, quilts, corduroys, 
&c. The machinery employed in England in card- 
ing, roving, and spinning, is quite unequalled, and 
occasions our cotton goods to be much sought after. 
In India and China some of the plants produce a 
buff cotton, of which nankeens are manufactured. 

LESSON XXXII. 

FLAX. 

Flax is a slender annual, plant with a hollow fibrous 
stem, bearing a delicate blue flower. Linen, lace, 
and canvas are made of its fibrous bark. Wlien 
the flax is gathered it is exposed for some time to 
the influence of the sun, to ripen the seeds ; which 
are afterwards threshed out, and an oil called linseed 
oil* is expressed from them. The stalks are then 
loosely tied in bundles, fastened to poles, and placed 
in stagnant pools, where they are left to steep for 
about fifteen days. By the fermentation which en- 
sues, the hark or flaxy substance becomes separated, 
when the stalks are thinly spread on the grass, in 
which state they exhale a very disagreeable and per- 
nicious odour. After this operation they are beaten 

* Linseed and linen are derived from tlie 

and botanical name of tbe plant. 


with a mallet, wliich removes the pulpy substance 
and loosens the fibres ; the latter are then drawn 
through a comb with coarse iron teeth, and afterwards 
through one with finer teeth. The refuse is called 
tow^ and is the substance used to make packing- 
cloths, and for the caulking of ships. The operation 
of spinning, which next succeeds, is drawing out 
several of the fibres and twisting them : this was 
formerly done by means of a distaff, but now it is 
performed in a more expeditious manner by machi- 
nery. Weaving is the final operation j it may be 
regarded as a finer land of matting. To perform it, 
the threads which compose the length of a piece of 
cloth are first disposed in order, and strained by 
weights tQ a proper tightness ; this is called the warp. 
These threads are separated hy an instrument called 
a 7^eed, into two sets, each composed of every other # 
thread ; and while, by the working of a ti'eadle, each 
set of threads is thrown alternately up and down, 
the cross-threads, called the woof or weft, are inserted 
between them, hy means of a little instrument, sharp 
at both ends, called a shuttle, which the weaver 
briskly throws from one hand to the other, and which 
carries the thread with it. This is the most simple 
kind of weaving. The quality of the flax depends 
upon the soil in which it is cultivated ; but the fine- 
ness of the thread in some degree upon the dexterity 
of the spinner. 

E^t was celebrated at a very early period for the 
manufacture of linen ; and Ireland is so now. 
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LESSOR XXXIII 


Hemp is obtained from an annual plant whicb 
thrives in a rich. moist soil in temperate climates. It 
is much cultivated in Norfolk and Suffolk ; and in 
Eussia it forms one of the principal articles of com- 
merce. The stalk consists chiedv of a tissue of 
fibres, coarser and stronger than those of flax, joined 
together by a soft substance, which 'easily rots. At 
the proper season it is gathered and steeped in water : 
then beaten in order to loosen the bark from the 
fibres. This is completed by an operation called 
carding^ performed with an instrument resembling 
a comb. It is next spun, and then passes into the 
liands of the rope-maker or weaver^ according to the 
use for which it is designed. 

' The extreme toughness, pliability, and durability 
of hemp, fit it peculiarly for purposes where great 
strength is required, as the cordage and tackle of our 
vessels and fishing-nets. It is computed that the 
sails and cordage of a first-rate man of war, requii-e 
as much hemp for their construction as would he the 
yearly produce of four hundred and twenty -four acres 
of land. 

Good huckaback is made from bemp, for towels 
and common tablecloths. Hempen cloths are gene- 
rally worn by husbandmen and labouring nUnnfac™ 
turers. 
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SILK. 

Silk is a fine glossy tkread spun by a caterpillar, 
and constitutes tke covering in wliicli it envelopes ■ 
itself when it changes from the larva state to that of 
the chrysalis. From the latter inanimate condition 
it enlerges || a moth, and having laid its eggs it 
soon dies. 

The cocoon^ or web of the silk-worm, is an oval 
ball of silk, which it has spun out of a substance 
secreted in its own body. The shades of this silk' 
vary from the palest straw-colour to deep yellow. In 
their native countries the silk- worms form their 
cocoons upon the mulberry-tree itself, where they 4 
shine like golden fruits amidst the leaves ; hut the 
colder climate of Europe will not allow of their being 
raised in the open air. They are, in consequence, 
kept in waritf hut airy rooms, and. fed with mulberry 
leaves till they are fully grown. They change their 
skin several times while they are in the caterpillar 
state ; at length they become so full of the silky 
matter, that it gives them a yellowish tinge ; they 
then cease to eat. At this indication of their ap- 
proaching change' twigs are placed over them, upon 
little stages of wicker work, on which they immedi- 
ately begin to form their webs. When these are 
finished, the downy matter on the outside, called 
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is tq,keix off, and the cocoons are tlirown into ■warm 
wateB to dissolve the glutinous particles which had 
caused the silk to cohere : the ends of the threads 
being found, several are joined together and wound 
upon a reel ; this is called raw silL It afterwards 
undergoes an operation to cleanse it, and render it 
more supple, after which it is twisted into threads 
of diherent degrees of fineness, as required by the 
weaver j in this state it is called thrown silk. The 
excellence of silk as a material for dress consists in 
its strength, softness, lightness, lustH, and its being 
capable of taking the finest dyes. Silk may be made 
into substances varying in thickness from the finest 
transparent gauze to the richest velvets and brocades. 
Our manufacturers are supplied with silk chiefly 
from China, Persia, and Italy. France is the most 
northern climate in which silk is produced in any 
quantity, 

LESSOH XXXT. 

PELT. " 

Felt is the substance of which hats are made. It 
is composed of hairs : those of the beaver are chiefly 
used by hatters. The operation of felting depends 
upon a peculiar construction in all hairs, which, how- 
ever smooth and even they may appear, have in 
reality a tiled or scaly texture on the surface. The 
scales are so placed that they yield to the finger, if 
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drawn along tlie liair from tbe root to tlie point, but 
present a resistance when moved in a contrary direc- 
tion. In consequence of this peculiarity, if the hair 
be seized in the middle between two fingers and 
rubbed, the root will gradually recede, and the point 
will approach the fingers, exhibiting a progressive 
niotion towards the root ; tl^e imbricated surface pre- 
venting all motion in the opposite way. From this 
property hairs, when beaten or pressed together, begin 
to move in the direction of the root, and are disposed 
to catch hold and twist round each other, and thus 
to cohere and form a continuous mass, which is called 
felt Curled hairs entwine themselves more closely 
into one another than those which are straight, 
though flexible, as these latter recede from the root 
in a direct line. The hatter spreads the hairs over 
the surface of his coarser cloth, and when pressed, the 
fine straight hairs, -moving in the direction of their 
roots, form a coating ; their base being inserted in 
the felt, while their extremities remain free. It is 
in consequence of this tendency to felt that woollen 
cloths increase in density, and contract in dimensions 
by being washed ; and also that they do not ravel 
out when cut. The Zetlanders, availing themselves 
of this peculiar construction of hairs, felt their wool 
by putting it into narrow inlets of the sea, where it 
is exposed to the continual motion of the tides. 
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PORCELAIN. 




Clay and flint are the chief ingredients of porce- 
lain. The first gives the |)lasticity and tenacity re- 
quisite for the moulding it into a shape ; the latter 
renders it hard, and allows of a slight degree of vi- 
trification. The following is the usual process carried 
on in our English manufactories of china. Flints are 
first calcined, then mixed in certain proportions with 
Cornish granite,^ and ground to a very fine powder ; 
water is poured upon this mixture, and it is twice 
strained through silken sieves. It is then'hoiled till 
it is of the consistency of cream, and the watery par- 
ticles being evaporated, it becomes a tough paste, 
A portion of this substance is then placed upon a 
turning-wheel, and moulded by the hand with a 
precision and rapidity which practice only can give. 
Vessels of a circular shape are formed in this manner, 
as bowls, plates, cups, and saucers ; utensils of other 
forms are made in moulds of gypsum, the pores of 
which absorbing the moisture of the clay, the vessels 
are contracted in size, and in consequence may he 
easily loosened from the mould. Each vessel thus 
formed is placed in a separate clay case. The fur- 
nace is filled with these, and then bricked closely up, 

* It is to the large proportion of felspar in a state of de- 
composition that Cornish granite owes the preference which 
is given to it. 


POEOJJI/Am. 


I'lt; 

and they are snbjected to a red heat for sixty honrs. 
The temperature is then gradually , lowered, and the 
porcelain is withdrawn; in this state it is called 
UsQuitj and is white, dull, and porous. This process 
greatly diminishes the size of the ressels ; and it fits 
them to receive the blue colour, called cohalt,* which 
has the appearance of a dirty grey till glazed. The 
glazing consists of lead and glass, ground to an im~ 
palpable powder, mixed in water with some other 
ingredients, which are kept secret. The biscuit is 
merely dipped into the glazing, and is then baked 
again for forty hours. It is now ready to receive 
other colours, and the gilding which the pattern 
may require. It is baked a third time for ten hours 
or more. Lastly, the gilding is burnished with 
bloodstone or agate, and the china is ready for the 
ware-room. The colours are changed by baking, ap- 
pearing very different when first laid on to what 
they do when they have been subjected to heat. 


ON EETALS. 

IITTRODUCTOKV REMARKS. 

» 

When these lessons on the common metals are 
given, it is advisable to present the specimens to the 
class in their several natural and artificial states, 
Cobalt is an oxide of the metal of that name. 
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that is, the ores and the native and manufactured 
metals. The plan of writing down the list of quali- 
ties has been again adopted with the metals, as the 
properties which form so decidedly their character- 
istic distinctions present a new range of ideas. 
The teacher should also be particularly careful to 
direct the attention of the children to those qualities 
in the metal, under their consideration upon which 
its uses depend, leading them to trace the adaptation 
of qualities to certain uses. 
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* A solid piece of gold and some leaf-gold should be pre- 
sented to the class, and the extreme lightness and thinness 
of the leaf may be felt. 

Teachee. How was the gold made so thin ? 

Childeen. It was beaten out. 

Teachee. With what do you think 7 
Childeen. With a hammer. 

Teachee. All things that can be tbus extended by beat- 
ing are called from the Latin mall-ews, a hammer. 

Gould glass he thus beaten out? Could chalk ? Camphor? 
What qualities prevent them from being *malieable ? 
Chxldeen. Glass is brittle. Chalk is friable. 

Teachee. What qualities in gold do you think render it 
malleable ? 

Childeen. Its being tenacious. 


LESSON XXXYII. 

GOLD. 

Qualities, 

It is a perfect metal, 
malleable.^ 1. 
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It is ductile. 2. 
tenacious. 3. 
heavy. 4. 
indestructible, 
fusible. 

incombustible, except by electricity. 

soft, compared with other metals. 

pliable. 

compact. 

yellow. 

solid. 

opaque. 

brilliant. 

reflective. 

sonorous. 

Not affected by any acid but aqua regia."^ 

It is considered a perfect metal, because it does 
not lose any of its weight when fused, nor suffer any 
change. Most metals become oxydated.f 

When the children understand fully the different 
qualities, the teacher may mention to them the facts 

Txuchee. What other quality in gold depends upon its 
being tenacious ? 

CsiLDEEN. It is ductile. 

Teacheb. Ductile is derived from Latin, duc-ri/iV, capable 
of being drawn out. 

^ jLqu a re gia (luyal water) is a mixture of muriatic acid 
and nitric acid. 

+ Substances are oxydated when they are combined with 
a certain portion of oxygen. 
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that prove the extraordinary degree in which the 
peculiar qualities exist in the metal. 

1. Malleable. A grain of gold, the size of a 
pin’s head, may be beaten out to cover a space of 
fifty square inches. . 

2. Ductile. A grain of gold can be drawn out to 
cover a wire of 352 feet in length ; a guinea can be 
drawn out to ‘reach nine miles and a half. 

3. Tenacious. A wire one-tenth of an inch in 
diameter will support 500 pounds without breaking. 

4. Heavy. It is nineteen times heavier than water 
of the same bulk. 

Uses of Gold. 

Wlien alloyed with copper, gold is used as coin, 
and for ornamental purposes ; for the latter it is 
fitted by its brilliancy and beauty^ and also because 
it is not liable to tarnish. , ^ 

The ’ gold used in coinage, called standard gold, 
consists of a 'Combination of about twenty-two parts 
of gold, and two of copper. Gold of the new stand- 
ard, which is stamped at Goldsmiths’ Hall, consists 
of only eighteen parts of gold and six copper. 

Gold thread is made by covering silk or silver 
with gold beaten very thin. 

Gilding is the art of covering the surface of a 

* The combinations of metals with each other are called, 
in chemistry, alloys; but this term is commonly employed 
to designate those substances that lessen the value of any 
with which they are united. 
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substance with gold ; tMs is effected by applying it 
either in the state of leaf, or liquid gold, to a surface 
covered by a cement. 

Quicksilver unites with gold, communicating to it 
a portion of its own fluidity; it has* from this cir- 
cumstance been used in gilding buttons, an effect 
which is produced very rapidly by the following 
process. The metals are mixed together,* and the 
buttons immersed in the compound. They are then 
exposed to great heat, by which the quicksilver is 
evaporated, and the gold is left upon the buttons. 

The purple colour used in painting porcelain is 
obtained from gold. 

Gold is beaten into leaves upon a smooth block 
of marble fitted into a wooden frame, about two feet 
square ; on three sides there is a high ledge, and the 
front has a flap of leather attached to it, which the 
workman uses as an apron to preserve the fragments 
that fall off. There are three kinds of animal mem- 
brane used in the operation. For interlaying with 
the gold at first, the smoothest and closest vellum 
is procured ; and when the gold becomes thin, this 
is exchanged for much finer skin, made of the en- 
trails of oxen prepared for this purpose, and hence 
called gold-heaters' shin: the whole is covered with 
parchment, to prevent the hammer from injuring it. 
After the gold has been reduced to a sufficient de- 
gree of thinness, it is put between paper which has 
been well smoothed and rubbed with red bole, in 
order to prevent it adhering to the gold. 
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OeograpMcal and Geological Situation of Gold. 

Gold is found principally in hot climates, either 
native or as an ore. 'A metal is called native when 
It occurs in nature pure, and an ore when mixed with 
other substances. Gold is found in mines, in Brazil 
Peru, and Mexico. Part of the western coast of 
Africa IS called tlie Gold Coast, from the gold dust 
brought down by the natives to trade with. A oreat 
quantity of gold is obtained in the form of fine Lnd 
from American and African rivers : and in small 
quantities from the Danube, the Ehine, and the 
Ehone : it is supposed to be carried down by the 
mountain torrents. The wandering tribes of gipsies 
employ themselves ip wasliing it from the beds of 
the European rivers. ife 'Himalayn mountains in 
Asia are nch in gold. It sometimes occurs in the 
veins whifch run through mountains, and sometimes 
in^ rounded masses in soils that are evidently the 
rums Of rocks. The mines which formerly yielded 
the largest quantities of gold were those of Peru and 
lima ; the principal in Europe are those of Hungary 
and Saltzburg. There have lately be4n discovered 
larp vems of gold jn California and in Australia ; 
which will cause a great influx of this metal. The 
mode of extracting gold from the ore is by reducing 
the whole to a fine powder, and mixing it with quick- 
silver. The latter unites with every particle of gold 
but being incapable of forming a combination with 
any but metallic substances, it separates the gold 
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from earth with, which it is intermixed. The 
quicksilver, whicli has absorbed the gold, is then 
evaporated by means of heat, leaving the pure metal 
in the vessel. 

LESSON XXXYIII 

SILVEE. 

Qualities. 

It is malleable. 1. 
ductile. % 
tenacious. 8. 
heavy. 4. 
indestructible, 
fusible. 

• soft. ^ 

flexible. 

a perfect metal, 
opaque. 

white. % 

, solid. ^ 

compact. 

, natural. ^ 

brilliant, 
reflective, 
sweetly sonorous, 
not affected by common acids. 

1. Malleable. Silver can be reduced to a degree 

L 
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of thinness, nearly equal to that of which gold is 
capable. 

2. Ductile. It can also be diwn out into tbe 
finest wire, 

S. Tenacious. A wire one-tenth of an inch in 
thickness will support 377 pounds without breaking. 

4. Heavy. It is about eleven times heavier th^ 
water. 

Uses of Silve7\ 

Silver is used for coin, and is then combined with 
copper, to render it harder and better adapted to 
receive a fine and sharp impression on being cast ; it 
does not lose its white colour bj its mixture with 
copper. The same alloy is employed for .ornamental 
purposes. 

Silver is much used as a casin|0to copper utensils, 
to render them*taote pleasing to the sight, and also 
to prevent the formation of the poison extracted by 
acids from copper. The most permanent plating is 
effected by taking two thin plates of silver and 
copper, the former in the proportion of one to twelve 
of the latter; a little powdered borax is placed 
between the two metals, to promote their fusion ; 
and then, after being exposed to a white heat, they 
wiU be found firmly united : the substance is passed 
between rollers till the whole is of the proper thick- 
ness for the intended manufacture. 

Silver dissolved in aqua-fortis (nitric acid) yields 
crystals, which, being aftei-wards melted in crucibles, 
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form what is called lunar caustic. Tliis preparation 
is of considerable value in surgical operations, being 
employed to burn away diseased flesh, and also for 
consuming warts, wens, and other excrescences of 
the skin. Indelible or permanent ink, used for 
marking linen, is made by dissolving nitrate of 
silver (lunar caustic) in water, and adding gum. 
The yellow colour employed in painting porcelain is 
obtained from silver. 

Geographical and Geological Situation of Silver. 

Silver is found, both native and as an ore, in mines 
and veins. America is the country richest in silver 
mines. It is also found in Saxony, Bohemia, Nor- 
way, Hungary, and England ; but the mines of 
Mexico and Peru furnish annually ten times more 
than all those of|p3urope together. So poisonous 
are the exhalations from the mines* of Peru, that 
many thousands of il^idians have perished in them, 
and the cattle that graze on the outside are affected 
by their malignant vapours. The quantity found in 
England is not great ; it is taken from the lead 
mines of Cumberland, Cornwall, and Yorkshire. A 
large block was .found at Preyberg in Saxony, upon 
which Duke Albert took his dinner. When melted, 
it yielded 44,000 pounds of pure silver. 

The ores of silver are very numerous, and various 
methods are employed in different countries to separate 
this metal from its ore. In Mexico and Peru the 
mineral is pounded, roasted, washed* and then mixed 
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mth mercury in vessels filled with water, a mill 
being employed for- the purpose of more perlcctly 
aghating the liquid. This causes the silver to 
unite with the mercury, and then being submitted to 
heat, the latter is evaporated. Tlie pm-e metal is 
afterwards melted and cast into bags, or ingots. 
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<5tJICKSILVEll on MERCUriy. 
Qualities > 


It is heavy. 1. 
fluid, 2. 
cgld, 3 . 
divisible. 4, 
volatile"^ ^en heated, 
white. 

brilliant, 5. 

OiDaque. 

least tenacious of all bodies. 

dilatable by heat. 

medicinal. 

natural. 

mineral. 


1* Weight. Nearly fourteen times heavier than 
water. It is the heaviest known fluid. 

2. Fluid. It always retains its fluidity in our tem- 

■ , * Tolatfle, from Lat. voi-are, to fly. 
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pex-ature ; but near tbe poles it congeals, and tlien is* 
malleable, ductile, and tenacious. 

3. Cold. It is the coldest of all fluids, and the 
hottest when boiling. 

, 4. It is capable of division, by the slightest effort, 
into an indefinite number of particles, which are of a 
spherical shape, 

5. The peculiar brilliancy of metals has given rise 
to the term metallic lustre. 

Uses of QuicJcsilver. 

Quicksilver penetrates and softens other metals, 
losing its own fluidity, and forming a kind of paste 
called amalgam. This affinity or attraction that it 
has for other metals, makes it exceedingly useful in 
separating them from substances with which they 
are found combined ; they are drawn from their ores 
and unite with the mercury, and the latter being 
volatilised, the pure metal remains. Quicksilver is 
easily affected by the atmosphere, and is on this 
account used in Thermometers and Barometers.* 
The Thermometer is an instrument constructed in 
the following manner : a tube of glass, terminating 
in a hollow ball which contains mercury, is plunged 
into boiling water, which causes the mercury to 
-expand and rise to a certain height. At this point, 
which is called boiling heat, the tube is broken off 

^ Baronieter, from {haros) weight, and 

(metron)f a roeasure. Thermometer, from {thermos) 

hot. 


150 FIFTH SERIES. LESSON XXXIX. 

and hermetically sealed ; * the freezing-point is then 
ascertained and marked, and the intervening space 
graduated. The Thermometer, by marking the ex- 
pansion and contraction of the quicksilver, indicates 
the increase and decrease of heat and cold in the 
atmosphere. 

To form the Barometer, a glass tube, open at one 
end, and filled with quicksilver, is plunged with its 
open end downwards into a bowl containing some of 
the same fluid. Part of the mercury in the tube 
flows into the vesssel, leaving a space to which the air 
cannot gain access. A vacuum being thus formed, 
the atmosphere acts upon the mercury in the bowl : 
when heavy, causing it to rise in the tube, and when 
liglit (the pressure being decreased), allowing it to 
descend. The barometer, by thus showing the 
weight of the air, indicates the probability of wet or 
dry weather. Por when the atmosphere is light, it 
no longer supports the vapour and clouds which float 
in it, and they consequently descend towards the 
earth ; but when the air is more dense, they are 
borne up, and we have fine weather. The elevation 
of mountains is also ascertained by means of the 
Barometer ; for as it is known that the rarity of the 

* In order to seal any tiling hermetically, the neck of a 
glass tube is heated till on the point of melting, and then 
with a pair of hot pincers it is closely twisted together, by 
which means the air is excluded. Hermetically is derived 
from HermeSi the deity of ancient mythology who was 
thought to preside over the arts and sciences, particularly 
chemistry. 
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atmosphere increases in proportion to the ascent, the 
height is easily calculated. 

. Quicksilver is also used for coating mirrors. The 
process is effected in the following manner : a sheet 
of tin-foil the size of the plate of glass is placed 
evenly on a smooth block of stone, over this is 
poured some quicksilver, which is carefully spread 
upon it with a feather or rubber of linen. Tin, in 
amalgamating with mercury, quickly forms an oxide 
of a black appearance : this being removed, more of 
the fluid is poured upon it. The glass is then held 
horizontally, and carefully spread over the amalgam, 
sweeping before it the superfluous mercury, and any 
more oxide that may have formed. Weights are 
then placed upon the glass, and after having remained 
several days, the mixture adheres firmly and forms 
the mirror. 

Yermilioii, used in colouring sealing-wax, and 
the medicine called calomel, are preparations of this 
metal. 

OeograpTikal and Geological Sitvation of Quic!cszlve?\ 

Quicksilver is found in the native state, as globules, 
in the cavities of mines ; but it is most frequently 
combined with sulphur, forming the mineral called 
Cinnabar, which is of a red colour. 

The quicksilver mines of Idria are said to yield 
annually 100 tons : those of Spain still more ; but 
the mines of Peru are the richest. 

The mines of Idria were accidentally discovered 
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about three hundred years since. Tliat part of the 
country was then much inhabited l)y coopers ; one of 
the men, when retiring from work in the e^^eningj 
placed a new tub under a dropping spring to try il 
it would hold water, and when he came in the morn- 
ing he found it so heavy that he coulcl scarcely 
move it. On examination he perceived a shining, 
ponderous fluid at the bottom, which proved to be 
quicksilver. When this circiiinstanco was made 
known, a society was formed to discover and work 
the mines from whence the mercury had issued. Jn 
some parts of the mine it flows in small springs, so 
that in six hours as much as thirty-six pounds have 
been collected ; in other parts it is found diffused in 
small globules. 
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LEAD. 

• Qualities* 

It is heavy. 1. 
fusible. 2. 

bright when hrst melted or cut» 

malleable. 

ductile. 

very soft. S. 

pliable* 

livid, bluish grey. 
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It is easily calcined, that is, reduced by heat to 
a friable substance. 

solid. 

sometimes amorphous, 
sometimes crystallised, 
opaque, 
mineral. 

liable to tainish. 4. 
inelastic, 
natural. 

It makes a grey streak on paper. 

It boils and evaporates at great heat. 

1. Heavy. It is eleven times heavier than water ; 
i “ rather heavier than silver. 

? 2. It melts at a much lower temperature than the 

other metals. 

8. It is the softest of all metals. 

4. Lead is not much altered by being exposed 
either to air or water, though the brightness of its 
surface is soon lost. Probably a thin stratum of^ 
' . oxide is formed* on the surface, which defends the 
, rest of the metal from corrosion. ^ 

Uses of Lead, 

The calx^ of lead is the basis of many colours, 

* Calx is the dross formed on the sm'faee of lead when 
fused. This name is applied l^y chemists to those suhstanees 
which have been reduced by burning to a friable state. The 
operation by which this effect is produced is called valcuia^ 
lion. It is more general now to term metallic bodies when 
calcined, oxides. 
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which, are obtained from it by diiferent degrees of 
heat. Bed-lead and white-lead, so much used in 
paints, are the calces of lead. They are soluble in 
oil, are very poisonous, and occasion the ill health 
to which painters are subject. The oxide of lead 
also enters into the composition of white glass, ren- 
dering it clearer ; it is also used in the glazing of 
common earthenware vessels. Any acid will extract 
a poison from lead, and therefore the use of it should 
be avoided in culinary operations. It is employed 
in glazing pottery. 

When rolled between iron cylinders to the requi- 
site and uniform degree of thinness, lead is employed 
to cover the roofs of houses and churches ; but in 
case of fire, its melting is attended with much dan- 
ger. It is also used for gutters and pipes of houses, 
and for cisterns and reservoirs of water, because it 
does not rust, and is very durable. 

The great softness of lead,* and the ease with 
• which it is fused, are the properties which have 
brought it so much into use. The persons who 
work it are called plumbers,"^ The solder they use 
as a cement is an alloy of lead and tin, in the 
proportion of two parts of the former to one of the 
latter. 

Great quantities of lead are consumed in making 
shot. The metal for this purpose is alloyed with 
arsenic, to render it more hard and brittle, and 
capable of assuming a perfectly spherical shape. 

* Plumb-er, from the Latin piumb-w»2, lead. 
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Shot are formed by dropping the melted alloy into * 
water from a considerable height, through an iron = 
or copper frame, perforated with round holes, which V, 
arc larger or smaller according to the required size f 
of the shot. Mixed with antimony, lead is used t 
for printing-types ; and with tin . and copper, it | 
forms pewter. 

Geological and Geogra,phical Situation of Lead, 

Lead abounds in England and Wales, particularly 
in the countries of Derby, Northumberland, Somerset, 
Cornwall, and Devon. It is plentiful also in Scot- 
land, Ireland, Germany, Prance, and America. It 
has lately been imported in such quantities from 
Spain, as greatly to lower its price in England. It 
is very doubtful whether it is ever found native ; it 
occurs frequently combined with sulphur, when it is 
called galena. 

It is supposed that some of our lead-mines, which 
are perhaps the most important in the world, were ^ 
worked by the Eomans. When the ore is brought 
out of the mines it is sorted and washed, to free it 
from dirt and rubbish ; it is then spread out, and 
the best pieces separated. After the ore, by picking 
and washing, has been sufficiently cleansed from 
extraneous matter, it is roasted ^ in a kind of kiln, 

* JRoastmg is the process^y wbicb the volatile parts of 
an ore are evaporated. Smelting is that by which the pure 
metal is separated from the earthy particles combined with 
it in the ore. This is done by throwing the whole into a 
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to free it from the sulphur usually combined with it. 
Ihe next process is to mix it with a quantity of 
coke, and submit it to the smelting furnace. In this 
there are tapholes, which, when the lead is melted 
are opened, to allow it to run in a fluid state into an 
iron vessel. The dross which floats on its surface is 
skimmed off, and the metal is taken out by ladles 
and poured into cast-iron moulds with round ends.' 
It IS then called lead, and is fit for use. 

LESSON XLI. 

COPPER., 

Qualities. 

It is lieavj. 1. 
tenacious. 2. 
very sonorous. 3. 
fusible. 4. 
elastic. 5. * 

capable of extreme divisibility. 6. 

malleable. 

ductile. 

compact. 

opaque. 

orange-brown colour, 
mineral. 

furnace, and mixing with it substances that will combine 
^th the earthy parts; the metal being the heaviest, falls to 
the bottom, and runs out by the proper opening in its pure 
metaUie state. ^ 
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It is sometimes crystallised, 
sometimes amorplions. 
brilliant, 
reflective, 
sapid. 

nauseous to the taste, 
hard. 

unpleasantly odorous. 

solid. 

medicinal, 

easily corroded. 

1. Heavy. Copper is eight times heavier than 
water. 

2. Tenacious. A wire one-tenth of .an inch in 
thickness, will support two hundred and ninety-nine 
pounds and a half without breaking. 

8. It is the most deeply sonorous of all metals. 

4. It is more easily fused than iron, but less so 
than gold or silver. 

5. It is tbe most elastic metal, next to iron. 

6. A grain dissolved in ammonia will give a per- 
ceptible colour to more than 500,000 times its weight 
in water. 

The Uses of Copper, 

The uses of copper are numerous and important. 
Vhen rolled into sheets Between iron cylinders, it is 
used to cover the roofs of houses, especially arsenals 
and manufactories, where there is liability to Are. 
The bottoms of ships are coppei'ed in order to make 
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them sail faster, and to prerent shell-fish from per- 
forating the wood. Copper' is much used for cooking 
utensils, but great care is necessary, for should any 
I acid or even water be allowed to stand some time in 
l' the vessels, a poison is extracted ; but while boiling, 
( this evil does not arise. It is customary, in order to 
prevent any danger, to line copper vessels with tin. 
Copper is used in the manufactories of gunpowder, 
because it does not, like iron, give out sparks by col- 
lision. Plates of copper are sometimes engraved 
with a sharp instrument called a hurin; sometimes 
they are corroded with aqua-fortis ; ^ in the latter 
case, the copper is covered with wax, on which the 
design is sketched with a pointed instrument, the 
aqua-fortis reaches the copper just in those places 
where the wax has been removed by the sketching, 
and eats into it. Yerdigris is a rust of copper, usu- 
ally made from that metal by corroding it with vine- 
gar. There is a large manufactory at Montpelier in 
France, where verdigris is prepared in the following 
manner : — copper plates and husks of grapes ar^-; 
placed alternately one upon another ; the latter spee- 
dily corrode the surface of the metal. The verdigris 
thus formed is scraped off as it collects on the copper; 
it is afterwards dried, and packed in casks or bags. 
It is chiefly employed in dying, and is a most virulent 
poison. The alloys of copper are numerous and 
valuable. Brass is the most important ; it is com- 
^ Aqua-fortis (strong water) is nitric acid diluted with 
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pounded of zinc and copper, in the proportion of 
three parts of the former to one of the latter. This 
is a very beautiful and useful substance ; it does not 
rust so easily as copper ; it is more ductile than 
either that metal or iron, and is therefore used in the 
construction of musical and mathematical instru- 
ments, and in clock-work. Sieves and blinds are 
woven of brass wire of extreme fineness. Brass is 
used both for purposes of ornament and use. Cop- 
per alloyed with tin forms bronze ; it is remarkable, 
that when these two metals are melted together, the 
compound so produced is heavier than tlie weight of 
the two metals taken separately. Bronze is very 
useful from its being extremely hard, durable, and 
sonorous ; it is fabricated into cannon-balls, statues, 
&c. The metal of which cannon are made is also an 
alloy of copper with tin. Bell-metal consists of three 
parts copper and one tin. 

Geographical and Geological Situation of Copper. 

Copper is found in Sweden, Saxony, Great Britain, 
America, and Australia. It was one of the metals 
earliest known : the Bible mentions workers in brass 
before the flood. 

It is found in great variety of forms ; sometimes 
ill masses of pure metal, but more frequently com- 
bined with other substances, particularly sulphur. 
The copper-mines of Anglesea are very productive ; 
they are situated on the top of a mountain, and form 
an enormous cavity more than 600 yards long, 100 
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broad, and 100 deep. Tbe ore is obtained from tbe ; 
mine, either by pickaxes or by blasting the rock I 
with gunpowder. It is then broken with a Iiammer 
into small pieces, an operation wliicli cbieflj emiploys 
women and children. After this, it is piled on a 
kiln, to the upper part of which flues are attached, 
that communicate with sulphur cliambers. The kiln 
is covered, and the fires lighted in different parts, that 
the ore may undergo.,thc process of roasting. The 
whole mass gradually, kindles, and the sulphur which 
is combined with the ore, being expelled in fumes by 
the heat, is conveyed through the flues to the sul- 
phur chamber. This process occupies from three to 
ten months, according to the size of the kilns. Wlien 
the operation is complete, or the ore is freed from 
the sulphur, it is submitted to the smelting-houses, 
where, by tbe intense heat it undergoes, the pure 
metal is forced off in a fluid state. 

LESSON XLIL 

IRON. 

Qualities, 

It is elastic. 1. 
ductile. 2. 
heavy. B. 
tenacious. 4 
hard. 5. 
malleable. 
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It is liable to rust, 
sonorous, 
mineral, 
fusiblp. 

liyid grey colour, 
bright, 
reflectiye. 
solid. 

susceptible of a high polish 
cold. 

sometimes amorphous, 
sometimes crystallised. 

^ 1. In the state of steel, it is the most elastic of 

? ail metals. 

2. Iron is more ductile than gold ; it may be drawn 
into a wire as fine as human hair, 
j 3. It is the lightest of the common metals except 
i tin ; between seven and eight times heavier than water. 

4. The most tenacious of the metals. A wire 
j about one-tenth of an inch in diameter will support 
I 500 pounds without breaking. 

Its hardness exceeds that of most othermetals, 

; ^ and tHs is increased by its being converted into 

. steel. 

I Uses of Iron. 

I' Iron is the most useful of all metals, and man 

I very early became acquainted with its value. Moses 

speaks of furnaces of iron, and of the ores from 

! M 
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wliicli it was extracted. Bj means of this metal the 
earth has begn cultivated, houses and cities built, 
and without it few arts could be practised. Iron is 
very abundant in nature^ but it is always found mixed 
with some other substance. It is then called iron- 
stone. Sometimes it is combined with clay, at other 
times with lime, or with flint. In order to separate 
the iron from its ore, intense heat is required ; either 
pure clay, lime, or silex, remain stubborn in the hot- 
test fires, but when mixed in proper proportions, the 
one assists in the fusion of the other ; therefore there 
is always thrown into the furnace with the ironstone 
some earth that will combine with that in the iron- 
stone. The intense heat of the furnace is kept up 
by means of a continual ^supply of air, rushing into 
it from immense bellows,, worked by machinery. 
The lime, clay, or flint, unite and form a kind of 
slag, which floats on the surflice. At the same time 
the carbon, or pure charcoal of the fuel, aided by the 
limestone, melts the iron, which, being heavier than 
the other substances, falls to the bottom of the fur- 
nace, and. remains there till tlie ’workmen let it out 
by a hole made at the bottom of the furnace, and 
plugged with sand. When the workman judges that 
there is a sufficient quantity of tlie iron fused, he dis- 
places the plug with an iron rod, and the melted iron 
runs out like a stream of liquid fire, and is conveyed 
into furrows made in sand, where it cools ; the 
pieces formed in the principal furrows are called 
sows, those in the smaller furroATS branching from 
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tliem, pigs. In this state it takes the name of east 
iron, and from the process it has undergone it is be- 
come extremely hard, and haying lost its tenacity, 
it resists the hammer and the file, and is yery brittle; 
it is of a dark grey or blackish colour. It is used 
for the backs of chimneys, grates, boilers, pipes, rail- 
roads, common cannon-balls, &c. 

Cast iron is conyerted into wrought iron by a pro- 
cess called llooming ; it is thrown into a furnace and 
kept melted by fire ; it remains in this situation for . . 
about two hours, a workman being continually em- 
ployed in stirring it, till, by means of the heat of the 
air in the furnace, the greater part of the carbon is 
burnt out of it. It thus acquires, by degrees, consis- 
tency and tenacity, and congeals into a mass. It is 
taken out of the furnace whilst hot, and violently 
beaten with a large hammer worked by machinery ; in 
this manner it is formed into bars of iron. The value ’ v- 

of wrought iron in machinery, and tools of all descrip- i ■ 

tions, is incalculable. ^ 

Steel is prepared from wrought iron in the follow- 
ing manner; the bars of iron are kept in contact 
with ignited charcoal for several hours in earthen 
crucibles, from which the air is excluded. Steel, if j / I* 
heated to redness, and then suffered to cool slowly, i t*’ 1,^, . 
he<jomes soft and pliable ; if plunged while hot into ■ 
cold water, it is rendered susceptible of a high polish, 
and acquires such extreme hardness as even to scratch 
glass, while at ^he same time it becomes elastic and 
brittle. Its softness and ductility may, however, be 
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Mtored by heating it again and cooKng it slowly 
bteel yaries in colour under the influence of heat - 
hrst It assumes a straw colour, then a light yellow • 
purple, violet, red, deep blue succeed, and last of all 
a bnght blue. These hues indicate the different 
impei-s which steel acquires, from that proper for 
common files, to that requisite for the fine elastic 
sprinp of watehes. Steel is used for all hinds of 
edged tools, in which keenness is necessary; it is 
also much employed for ornamental purposes, on 
account of the eleg-ant polish which it is capable of 
^ Xing. In medicine, steel is valuable as a tonic 
Waters whichpass over iron and become impregnated 
with it, are called chalybeate* waters; those of Tun- 
bridge and Hampstead are of this nature. Steel is 
a combination of iron and a small portion of carbon. 
Oast iron contains a greater portion of carbon, and is 
probably saturated with it. Cast iron is converted 
into wrought iron by burning away the carbon, and 
wholly depnving it of its oxygen. 

Plumbago, or black lead, which is employed in 
the manufacture of pencils, is an ore of iron, contain- 
ing nine parts of carbon to one of the metal; suffi- 
cient has been found in Cumberland to supply the 

ailing. The bronze colour used in porcelain paint- 
mg IS an oxide of iron. Meteoric stones, which have 
been the subject of so much conjecture, and which 
are sometimes beheved to be ejected from volcanoes 
^ Ghalyb-<?a^^, from (cbalyb-s), iron. 
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in tlie moon, are natire iron ; tliere is a 6ne speci- 
men in the British Mnsenm. 

Iron is Yeiy valuable from the magnetical proper- 
ties it may acquire. By these it enables the mariner 
to steer across the ocean, the traveller to direct his 
course vrith safety in the pathless dese!*t, and the 
miner to guide his researches after subterraneous 
treasures. The loads tone^ or natural magnet, is an 
oxide of iron ; it communicates its power to bars of 
iron or steel when placed in contact with them. The 
artificial magnet is now always used, as it possesses 
and retains all the properties of the loadstone. The 
qualities which render it useful, are, its attracting 
iron, and its polarity, or the power by which it 
points to the poles when freely suspended. One^end 
invariably turns to the north, and the other to the 
sonth, except when it approaches the poles ; there 
the directive power ceases altogether, which circum- 
stance constitutes one of the great difficulties in navi- 
gating the Arctic Seas, 

Geographical and Geological Sitmtion of Ivon. 

Iron is the most universally diffused of the metals. 
It is found in every country, in greater or less quan- 
tities ; ‘but England, France, Sweden, and Bussia, are 
richer in this metal than the other parts of Europe. 
It is very rarely met with in a native state, but gene- 
rally as an oxide, or in combination with sulphuric 
or carbonic acid. 
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Qualities, 
It is Leayj. l. 
*soft. 2. 
malleable. 3. 
ductile, 
fusible, 
white, 
opaque, 
solid, 
brilliant. 

very little elastic, 
pliable. 

oasily calcined, 
natural, 
mineral, 
reflectiye. 
sonorous, makes a 
dilatable by beat. 


noise. 


1. It IB seyen times beayier than water 
^btest of tbe ductile metals. 

2. It is softer than silver, but harder tl 
d. pn may be beaten into sheets the 1C 
an inch in thicloiess. 
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Uses of Tin, 

Tin is chiefly employed in the manufacture of culi- 
nary utensils ; they are not, however, made of solid 
tin, but of what is called tin-plate, which is thus 
prepared. Thin iron plates are first well cleansed, 
by washing tliem in water and sand: they are then 
dipped into melted tin, and afterwards steeiied in 
water acidulated with sulphuric acid. This process 
causes the tin not only to cover the surface of the 
iron plate, but to penetrate it, so that the whole mass 
becomes of a whitish colour. Pins are made of brass f 
wire, tinned. When the pin is formed, a vessel is'" 
filled with strata or layers of tin plates between the 
brass pins ; the vessel is then filled with water and 
some tartaric acid, by means of which the tin is dis- 
solved ; after five or six hours’ boiling, the pins are 
found uniformly tinned. It is the zinc of the brass 
which has an affinity for the tin, and forms the union 
which takes place. The pins are afterwards polished; 
they are thrown into a tub containing a quai\tity of 
bran, which is set in motion by the turning of a shaft 
in the centre: the friction which the pins thus un- 
dergo renders them perfectly bright. The uses of 
tin in domestic purposes are very various, particularly 
when laid over other metals, as in stirrups, buckles, 
&c. The oxide of tin is used in dyeing. 

Tin forms alloys with several other metals. These 
compounds have been mentioned before ; as bell- 
metal, pewter, bronze. Tin leaves, amalgamated 
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witli mercury, are used for silyering and plating 
other metals. 

Geographical and Geological Situation of Tin. 

England, Germany, Chili, and Mexico, produce 
the largest quantities of this metal. The tin mines of 
Cornwall were well known to the ancients : and the 
Phoenicians are said to have traded with the Britons 
for it long before the birth of our Saviour. Native 
tin is never found, and its ore is of less common oc- 
currence than that of iron. It occurs as an oxide, or 
mixed with sulphur and copper ; chiefly in veins 
running through granite and other rocks. When it 
is taken from the mine, it is broken into small pieces, 
and streams of water are passed over it, to free it 
from the earthy particles with which it is intermixed ; 
it is then roasted and smelted, when the metal is 
poured out into quadrangular moulds of stone, and 
receives the name of block tin. 


LESSON XLIV. 

COMPARISON OF METALS. 

Gold, a perfect metal, is the most precious. 

most compact, 
heaviest. 

Its weight is between nineteen and twenty times 
that of water. 
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SiLVEEj a perfect metal, is next in Talue to gold, 
and more useful ; its weiglit between ten and eleyen 
times that of water, 

Quicxsilvee is fluid. 

easily volatilised, 
immaileable. 

Its weight is between thirteen and fourteen times 
that of water. 

Copper is the most sonorous. 

most elastic, except iron. 

Its weight is between eight and nine times that of 
water. 

Irox is the most elastic. 

most tenacious, 
most useful, 
most ductile. 

Its weight is between seven and eight times that 
of water. 

Lead is the softest. 

most easily fused. 

Its weight is between eleven and twelve times that 
of water. 

Tix, next to lead, is the softest of the metals : it 
dilates most by heat ; it is the lightest, its weight 
being only seven times that of water. 
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LESSON XLV. ' 

ON METALS IN GENERAL. 

Metals are simply elementary bodies, distingnislied 
by being lieayier than all otlier substances ; by pos- 
sessing a peculiar lustre, wbicli is called the metallic 
lustre ; by reflecting light and heat ; by their being 
opaq[ue, fusible, malleable, tenacious, ductile, and 
generally elastic. Upon this last quality seems to 
depend their fitness for exciting sound, or sonorous- 
ness. Metals are cajpable of uniting with each other 
in a state of fusion : this union is called an alloy. 
It is remarkable that by these combinations metals 
undergo a considerable change in their properties, 
and acquire new ones hot belonging to either of them 
when not united. Thus the weight of the alloy, or 
the two metals in combination, is sometinaes Tory 
different from the weight of both the metals taken 
separately : an alloy of silrer with copper or tin, or 
one of silver or gold with lead, is heavier than the 
same quantities of those metals uncombined. Their 
ductility and malleability are changed and generally 
impaired, the alloy becoming brittle. This is very 
remarkably the case with gold and lead when united, 
the latter of which, even in the trivial proportion of 
half a gi'ain to an ounce of gold, renders the mass 
quite destitute of tenacity. 

The hardness of metals is varied by combination. 
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Gold being imited -^itb a small quantity of copper 
and silver, •with a minute proportion of the same 
metal, acquires such an increase of hardness, that 
these additions are always made to gold and silver 
which are to be exposed to wear. . By a small addi- 
tion of gold, iron is said to gain so much hardness 
as to be even superior to steel for the fabrication of 
cutting instruments. 

Change of colour is a common effect of the union 
of metals with each other. Arsenic, for example, 
which resembles steel, and copper, which has a red 
colour, afford by their union a compound,^which has 
nearly the whiteness of silver. 

In order to ascertain how far the children have 
retained the knowledge acquired in these lessons, the 
following questions may he given to them to answer 
in writing : — 


QUESTIONS ON THE METALS. 

OOLB. 

Wliat are the chief qualities of gold ? 
What is its weight ? 

Give a proof of its ductility. 

tenacity. 

malleability. 


1 . 

2 . 

a. 

4 . 

5 . 
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6. Upon wliat other cinalitj does its malleability 
depend ? 

7. "What qnalities are directly opposed to mal- 
leability ? 

8. Wliat is an alloy ? 

9. Whj is gold alloyed for tlie purpose of coinage? 

10. What metal is nse3 as its alloy? and in what 
proportion ? 

11. How are buttons gilt? 

12. Describe the manner of forming leaf-gold. 

13. In what state is gold found? 

14. What is an ore ? 

15. Wdiat is meant by a native metal? 

IG. In what countries is gold found? 

17. What people employ themselyes in separating 
it from the sands of the European rivers ? 

SILVEE. 

1. What are the chief properties of silver? 

2. What is its weight ? 

3. What degree of tenacity does it possess ? 

4. What are the chief uses of silver ? 

5. ^ Upon what qualities do the uses of sifver de- 
pend? 

6. Describe the operation of plating. 

7. What is lunar caustic ? and what are its uses? 

8. Give a geographical and geological account of 
silver. 

9. Why are gold and silver called perfect metals ? 
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QUIOKSILYER. 

1. Wliat are tlie uses and properties of quicfc- 
silyer ? 

2. What is its weight? 

3. In what respect is it remarkahle as a liquid ? 

4. What effect does heat produce upon it? 

5. Under what circumstances does a change in its 
qualities take place ? and what is the change ? 

6. What is an amalgam? 

7. Mention the uses of quicksilyer ? 

8. What are the properties that fit it for a baro- 
meter? y 

9. What for a thermometer ? 

10. How is a barometer made? and what is its 
use? 

11. How is a thermometer made? and what is its 
use? 

ik What colour is obtained from quicksilver? 

13. Where is quicksilver found ? 

14. What circumstance led to the discovery of the 
mines of Idria ? 

LEAD. 

1. What are the remarkable qualities of lead? 

2. What is its weight ? 

3. What are the different effects which heat pro- 
duces on lead ? 
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4. Wliat are the chief uses of lead ? 

5. Why is it used for reservoirs of water ? 

6. How are shot made ? 

7. Wliat is the use of the oxides of lead ? 

8. What are its alloys ? 

9. In what state is lead found? 

10. What is lead called when found united with 
sulphur ? 

11. Where is lead most abundant? 

12. Describe the process of roasting and smelting. 


COPPER. 

1. Wliat are the chief qualities of copper ? 

2. Wliat is its weight, and what its degree of 
tenacity ? 

B. How is it proved to be capable of extreme divi- 
sibility ? 

4. What are the uses of copper ? 

5. What is. verdigris ? and bow is it made? 

■ 6. What is the danger incurred by employing 
copper in Idtchen utensils ? 

7. What ai‘e the alloys of cojiper ? 

8. In what respect is brass preferable to co|i|'»er? 

9. Where is copper found ? and in wbat state ? 

10. Describe the copper mines in Anglosea, and the 

manner of extracting the metal from llie ore. 
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IRON, 

1. Wliat are tlie cldef qualities of iron? 

2. "Wliat quality does it j)osscss in a higher degree 
than any other metal ? 

3. What is its weight and tenacity ? 

4. What are the dilferent states in which iron is 
used? 

5. How is cast iron prepared? 

6. What are its qualities and uses ? 

7. How is wrought iron prepared? 

8. What are its qualities and uses ?' 

9. How is steel prepared ? 

10. What are its qualities and uses ? 

11. What is meant by the temper of steel? 

12. What is plumbago ? and what quality makes it 
useful? 

13. ^ What is the geographical situation of iron? 
and with what is it found combined ? 


-.TIN.-' 

1. What are tlie qualities of tin? 

2. Wliat arc the uses of tin ? 

3. How is it prepared for use ? 

4. How are pins tinned ? 

5. "^hat is block tin ? 

6. Wliere is tin found? 


ON EAETHS. 


LESSON XLYI. 

■ , ^ ^ LIME. 

The substance called is never found pure in 
nature, owing to its great affinity for carbonic acid ^ 
and for water. All the earths of which lime forms 
the basis are called calcareous, ^ It is the most 

universally diffused of all substances, and one of the 
most abundant 5^ it is computed that it const^^iutes 
one eighth of the crust of the earth, la this dis- 
tribution we have great cause to admire the wise and 
good providence df the Creator, as the utility of 
lime in various arts, in agriculture, in manufactures, I 
and in medicine, is very great. Lime, united with 
carbonic acid, forms common limestone, chalk,*niar- 
ble, &c, ; with sulphuric acid, it constitutes gypsum 
or alabaster j and with fluoric acid, fluor or Derby- 
shire spar. These are its most interesting combina- 
tions with mineral substances. It .enters also into 
the composition of animal matter, as shells, bones, 

*** Carbon is charcoal in its purest and colourless state ; it 
is most abundant in tbe vegetable Idngdom, and is diiefly 
obtained from wood. The diaiuoiid is the only x’^nre carbon 
that i$ known. United with oxygen, ctirbon forms carbonic 
adidb 

t Calcareous, from the Latin cafo, lime. 
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and tlie liard coverings of insects : onr bones con- 
tain 8 parts in 10 of lime ; and tlie shells of birds’ 
eggs, 9 parts in 10. 

Pure lime is procured from chalk, or limestone, 
hj means of burning. Alternate layers of calcare- 
ous earth and fuel are arranged in a kiln; ahrebeiiig 
kindled, the carbonic acid and water become volatil- 
ised, and are driven off, leaving the lime pure. In 
this state it is called quick. lirnSj and is white, caustic, 
acrid, pungent, infusible : corroding and destroying 
animal matter. When- water is poured upon it, it 
swells, falls into a powder, and gives out great heat. 
This lasfe operation is called slacking the lime. The 
wafer combining with the lime becomes solid, and 
the heat is occasioned by its changing from a duid 
to a solid state, for in doing this it parts with some 
of its caloric. The uses of lime are numerous and 
important. It is formed into mortar, the cement 
used in hiiilding. The lime, being slacked, is made 
into* a paste hy tempering it with water ; to this is 
added sand, and sometimes chopped hairs ; as it dries, 
it becomes solid, hard, and durable. Examples have 
been known of buildings a thousand years old, in 
wliich the mortar is as hard as the stones w'hich it 
unites. 

Lime is used a>s a manure,, to loosen soils which 
are too tenacious, and to render ; them more friable 
and capable of receiving vegetable fibres; it also 
hastens the dissolution and phtrefaetion of animal 
and vegetable substances, of which mould is cliieily 
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coBiposcd, and gives it the power of acquiring and 
retaining moisture, so necessary to the growth of ve* 

* getables. Lime is also employed in the manufacture 
of sugar, to deprive it of a portion of its acid. Tan- 
ners use it in removing hairs from the hides, and 
cleansing them from iht and grease ; it is used also in 
bleaching, and as a flux in the smelting of metals. 

Carbonate of Lhne. 

Lime occurs most frequently ccnnhined ^vith car- 
bonic acid in different proportions. These substances 
are called carbonates of lime. Tliey vary modi in 
appearance, but all agree in the following properties: 
they readily yield to the knife; neutralise acids, 
(the characteristic properties of each Ixdng destroyed,) 
and have a weight two or ithree times greater than 
that of water. 

The most common carbonate of lime is limestone; 
it occurs in almost every cotin try, and forms hills of 
some eminence : it is very abundant in England ; it 
is used for making mortar, forming roads, c%c. Dif- 
ferent kinds of limestone are used in building, as 
Portland stone, Oolite, &c. The former lias hcfui 
employed in several of the principal buildings in 
London, as St. Paul’s, the ]\fonument, and some of 
the bridges. Some limestones are .soft, when first 
taken irom the quarry, but become hard uhen long 
exposed to the air. 

Calcareous spar is the purest carbonate of lime; 
it occurs both amorphous, and crystallised, is traus- 
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parent, sliows the double refraction, and lakes Ifie 
form of a rliornboliedron, occurring in eiglii iinnds’<;d 
Yarieties of tliis figure. Carbonate of lime olb-n 
foimd ill stalactites ; ilic.se are long, pemlulous 
deposited from water loaded witii particies of <airlMrri - 
ate of lime, wiiicfx trickle througli fissures in 
or crevices in the roofs of caverns, &c. The water 
evaporates, and tlic particles of lime gnulually hur-' 
den; drop sncccods drop, till a long irregular tuln; 
is suspended, often of a most grotesque apju-arajtee. 
When carbonate of liii^e occurs of a close''gruijn’'d 
texture, it is called marble: being susce|;»ti hie of a 
high polisli, it is much used for orn amenta] pur])Oses, 
as chimneypieces, pillars, and statuary. 

Chalk is anotlier carbonate of lime, not m gi'uc- 
rally occurring- as limestone, but very abmidjtnt in 
the south-eastern counties of England, along wltieh 
it stretches in a continuous line. It forms hills of a 
moderate elevation, cliaracterised lity their gezdlr 
slbpcs and rounded siminiits, arising from tin's 
stance being of too soft a nature 1o resist the aeliuii 
of the weather. There are two beds of chalk; the 
up 2 >er one distinguished by cuntalning parallel horh- 
zoiital layers of flint, with many peiri factions ; and 
the lower, by being de.stitute of both, f lialk rs v hilt-, 
dull, friable, meagre to the touch, adheres to the* 
tongue, is 'of an earthy fracture, always auiorplnais 
and opaque. It is usually dug from pits ; hut in 
some parts of Kejit the workmen undt,*rmino the 
sides of the hill, then dig a trench, which k tllh -! 
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with water ; this, soaking in, loosens tlie masses, 
which consequently fall. Most of the uses of chalk 
are nearly the same as those of limestone ; when 
freed from its coarser particles, it forms wdiiting. 

Water impregnated with calcareous substances is 
occasionally deposited on vegetables, clothing them 
with a stony coat ; tliis incrustation is called TvfcL 

Sidphaie of Lime. 

. Gypsum is a sulphate of lime ; it is much softer 
than marble, and more easily worked ; it is some- 
times of a beautiful transparent wliitcncss, when it 
is called alabaster, and is made into vases and other 
ornaments. The gypsum wliicli is very abundant in 
the neighbourhood of Paris is of a yellowdsh colour. 
When heated it pulverises, and w^ater poured over 
it ’is quickly absorbed, forming a priste, which dries 
and hardens very rapidly. This is the Plaster of 
Paris, so much used for casts, statues, &c. Wlien 
mixed with a glutinous substance, it forms stucco and 
plaster. 

When gypsum occurs crystallised, it is called 
Selenite, 

Fluate of Lime. 

Lime combined with fluoric acid is called Fluate 
of Lime, or Fluor. It is very abundant in Derby- 
shire. It is formed into very beautiful oj’nanients, 
and is much used in the smelting of tiic ores of 
copper. 



SILICA. 


, 1 , 81 ^ 


LESSOlM^XmL 

SILICA, 

A li-U’ge 3iuriib(.*r uf tlic rocks witli whicli tliC 
aboands, tiud a great proportion of eompoinid eurlljy 
substances and niiuerals, Itavc silex fur tlicir efaef 
ingredient. It seems to form the solid liasis of Ihr* 
crust of the gloL»e, giving firmness and durabiliis fu 
tbo mountains; by ^vliieb Ihey bare resisiet] il.-e 
various revobitious lliat (be earth bus unfhu'gniHa 
It is found in its greatest purity in rocl>€n^d*ji and 
quartz. It is the basis of almost all the minera.1 sni?- 
stances, ’which are sufficiently liard to strike lin;? 
with steel. Tliese substances are cailed .SfYe.vbe.y, 
from tlie Latin sllex, a flint, because flint is 
entirely composed of siheiuns eanb, Hilex furms a 
large portion of granite, and erd'crs in coiisiderabie 
proportioii into the Cfmi]>oshion uf slate: it is 
the *siibs lance whieli constitutes sanel and geia-rally 
the shingle of the sea-shore. It is very hard. slrik“ 
ing iire with stee\, and scratching gdass ; ii has 
neither taste nor smell; when ]»erfeetly part: tin 
which, state it is, however, nevt^r fuund in uatuo'), it 
is infusible, but wlien heated ^\ifh ati alkali, Ii 
with it, melts, and forms glass. In conserpienr'e of 
this properly, silica lias also been called viiriilablu 
earth, from vltruni^ the Latin for glass, it h ind: nib 
fected by any of ilie acids except finmlc. 
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Common sand is a granulated silex, generally of a 
white, red, or yellow colour. In the tonid regions 
of Africa and Asia, there are immense tracts of 
desert covered only with sand, so fine and dry as to 
be moveable with the wind, and forming waves like 
tliose of the sea. The wind sweeping the sand from 
the , surface continually, the successive waves form 
mountains of sand. These are incessantly shifting, 
and often overwheiin the travelling caravans. Band 
is of great utility. It enters into the composition of 
mortar. It produces the vitrification of glass and 
porcelain. In agriculture it is valued as a manure ; 
it gives lightness to clayish and heavy soils, and 
assists in the work of filtration. 

Sandstone is formed of grains of silex cemented 
together, producing a solid rock, though often of a 
very friable nature. 

Co7nmon flint contains of silica ninety- seveii parts 
in one hundred. It is generally of a greyish colour, 
approaching often to hlack ; it is opacpie, but trans- 
lucent at its edges.’ It strikes fire by collision, and 
is on this account used in gunlocks. From its being 
one of the hardest substances in^ nature, it is often 
taken as an emblem of firmness or obduracy. It is 
found principally in beds or strata, in cbalk forma- 
tions. It is used in the manufacture of glass and 
porcelain, in the construction of buildings and wadis, 
and it also forms excellent roads. 
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ALXTMINE OR ARGIL. 

Tills substance obtained tlie name of Alumine from 
its forming the base of common alum ; and Argilj"' 
on account of its being the constituent of all clajs, 
which are therefore termed argilkiceovs earths. The 
distinguishing qualities of clays are, that they have 
an earthy texture, give out a peculiar odour when* * 
breathed upon, which has been thence called the 
argillaceous odour ; they adhere to the tongue ; are 
never found crystallised, but sometimes slaty; arc 
generally opaque, and their weight is about twice as 
great as that of water. Wlien tempered ■with -^vater, 
most argillaceous substances become soft, tenacious, 
and plastic ;“}• but shrink and harden by the applica- 
tion of heat. Alumine is never found pure in nature; 
but*it is considered to be the most plentiful earth 
next to silex. 

Common clay is a nearly equal admixture of aln- 
mine and silex ; it is found in most countries, and is 
very valuable in various arts : for these it is peculi- 
arly fitted, as it may be moulded into any form, 
which it retains unchanged after exposure to Iteat. 
The beds of lakes, ponds, and springs, arc almost 
entirely of clay ; instead of allowing the filtration of 

* Argil, from Ijatin argil-^«, clay, 
f Plastic, from (plass-cift), to form. 
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water, as sand does, it forms an impenetraljlo bottom, 
and bj this means water is accumulated in the caverns 
of the earth, producing those natural reservoirs, 
whence springs issue and spout out at the surface* 
Clayey soils, in consequence of their absorbing and 
retaining moisture, are heavy and sticky. Oiay is 
often used by the poorer classes of society in forming 
their cottages. 

Loam is an argillaceous substance, coniainitig a 
great proportion of sand, and is generally found upon 
a bed of sand. It is the substance of wliicli bricks 
and tiles are constructed ; when well baked in a kiln, 
or in tlie sun, it becomes very bard and durable. A 
proof of this is furnished in the cxisteiice at tlie pro- 
sent clay of those mighty Egyptian Pyramids, which 
many suppose to havb been the work of the Israelites 
in their bondage. 

that employed in our cbina manu- 
factories ; it absorbs moisture rapidly, and becomes 
very tenacious when kneaded. It is distinguished 
from other clays by the fineness of its texture, its 
friability, and meagre touch. A coarser kind, called 
Potters^ day^ is used in making common earthenware. 

Another description of clay, of a plastic nature, is 
called Pi;pe clay^ from its being used in the rnanufuc- 
tiire of pipes ; it is cast in a c^'iindrical mould, a wire 
being afterwards run through it to form the liollo-w 
through which the fumes of the tobacco are inluiled; 
when baked, it becomes hard and white. This clay 
is also used in extracting grease out of different sub- 
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stances. Fullers' earth is anotlier argillaceous sub- 
stance, similarly employed. 


^ 4 !’- 


The soil or laonld which covers onr fields and 
gardens, contiiins more or less of these tliree sub- 
stances, alumine, silica, and lime. They occur in 
very different proportions ; a mixture of all i'orms 
the best soil,’ each correcting and keeping ’vutl.iiu 
tlieir due proportion the qualities of the other ; thus, 
in a clayey soil filtration is carried on by means of ^ 
sand, while clay, on the other hand, gives consistency 
to a sandy soil, and lime loosens the texture of . 
heavy lands, and corrects the coldness occasioned by 
their retaining ^vater. The fertilising property of 
our soils, liowxwer, greatly depends upon the ad- 
mixture of decayed animal and vegetable matter. 


QUESTIONS 'ON THE EilETHS. 

LIME. 

1. Why is lime never found pure in nature? 

2. What name is given to the substances contain- 
ing lime, and from what is the name derived ? 

* 3. Name the various minerals of which lime fcjnns 
a principal part. 

4. Froni what substance is pure lime generally 
procured? 
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effect pro<li,i““ °**'**'" »f ■IccKng. 

^ their W. 

14. Describe Slf ^ 

Peara^ces. _ qaalife, and ap- 

^7- What is gisni T 

^^i>«'«n,rts,q„aIftios,andn:es? 

*■ Wliat other name is . * silica •.» 

and somet,mes gi.en to them; 

cions earths? *®*“?aishing qualities of sij?L 

!'• What^T^ 

3s sand ? 
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8. Where does it abound ? and to what misfortuBe 
are those liable who travel in the countries where it> 
abounds ? 

9. Describe common hint, and name its uses. 

10. In wdiat geological situation is it found ? 

ALUMIHE OR ARGIL. 

1. Why is clay called argil? why alumine? 

2. "What are the distinguishing qiialities of 
alumine ? 

3. lYhat qualities render it so useful in the arh ? 

4. Name the different argillaceous earths. 

5. Name their various uses. 

6. Wliat is loam, its situation, and uses ? 

7. How is porcelain clay distinguished ? 

8. Wl'iat clay is used for the manufacture of 
common cartheinvarc, and how does it differ from 
porcAelain clay ? 

9. What clay is used in the manufacture of pipes, 
and how arc they made ? 

10. What clays are used for extracting grease? 

11. Why are clays used for the bottoms of lakes, 
canals, &c, ? 

12. What kind of soil does clay form? 
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LESSON XLIX. 

COAL. 

Goal may be considered as a mineral, botli from its 
subterraneous situation and tlie qualities wlucli it 
possesses ; many circumstances, bowerer, justify tlie 
no^.Y prcYalent opinion tliat it is of vegetalde origin : 
tlie foil owing are, perliaps, tbe most coimnci ng. 
Carbon, wbicli is tlic cliief constituent of all vegetable 
matter, particularly wood, composes tbree-fourtbs 
of this substance. Coal is also found in the yarioiis 
stages of mineralisation. Sometimes it possesses a 
completely lil)rous texture and ligneous appearance, 
even tlic knots of wood being discernible, whilst tbe 
same bed produces specimens of perfect mineral coal. 
That which preserves most distinctly the character 
of wood is found at Bovey, near Exeter. In Ir(3land 
a standing forest has been discovered at the depth 
of one hundred feet below the soil. To this we may 
add the inflammability of tins substance ; tbe numer- 
ous vegetable remains and impressions that accom- 
pany it 5 and that it has never been discovered above 
the line to which vegetation reaches. 

Coal is of a black colour, bright, and frequently 
iridescent ; the structure is slaty ; it occurs always 
amorphous ; it is very combustible, a quality which 
few minerals possess. The places from whence it is 
taken are called eoal-mines; they abound in many 
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parts of England j and have mainly contributed to 
the wealth, of our country. Both the persons eni- 
ployed in the mines, and the vessels wiiich trans- 
port the coals, are called colliers; the jdace where 
the ti*ade is carried on, a colliery. The access to 
coal-mines is generally througli a narrow, perpendi- 
cular tunnel called a shcift^ up which the waniernen 
and coals are drawn by machinery. The mines at 
Whitehaven are some of the most extraordinary in 
the world. The principal entrance is by an opening 
at the bottom of a hill, through a long sloping pas- 
sage which is hxwrn in the rock, and leads to the lowest 
vein or bed of coal ; the descent is chieiiy through 
spacious galleries ijitersecting each other, formed by 
the excavation of the coal, large pillars of which are 
left to support the ponderous roof. These mines are 
very deep, and are extended under the bed of the 
sea, even to where the depth of the water is suffi- 
ciently great to admit ships of burden. In these mines 
there are three strata of coal, which lie CDiisIderably 
apai't from one another, and are made to communicate 
by pits. Minors are frequently impeded in their 
progress by veins of hard rock called dyhen^ and tito 
coal is seldom found in a direct line on the other 
side of them ; . to ascertain its precise situation is 
often a work of considerable labour and expense. 
Coal is generally situated at the foot of mount ains, 
and in hollows, which vary much in extent ; it rarely 
lies much above the level of the sea. 

Several dangers attend the labour of miners ; the 
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greatest is tliat arising from fire-dmiip^ wliicli is 
occasioned bj tbe hydrogen gas or inflammable air 
produced in the mine, and ndiich,’ when mixed with 
atmospheric air, explodes with great violence if 
brought into contact with any lighted substance. 
To avoid this danger, safety-lamps are used, which 
were invented by Sir Humphry Davy. Tliey arc of 
a very simple construction, consisting of wire gaaze 
so closely interwoven, that gas of sufficient quantity 
to cause ignition cannot enter tliern. Another danger 
arises from the formation of carbonic acid gas, or 
fixed air, which, being heavier than the common air, 
occupies the lower part of the mines, and occasions 
death by suffocation. 

Coal is used to raise the temperature of rooms ; to 
cook food ; to supply the fuel for manufactories 
(particularly where steam is required), and in the 
worldng of metals. . It furnishes us with the gas so 
much used, which is the substance called hydrogen, 
and exists in coal in union mtli carbon ; it is easily 
driven away or volatilised by heating the coal in a 
close place, and when caught and preserved, it forms 
the gas now used to light our streets and buildings : 
when this has been extracted from the coal, the 
residue is called cohe^ , which is employed where 
intense heat is requisite. 
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LESSON t. 

GPuimTE. 

Granite is a coinpoimd rock, formed by an aggre- 
gation of grains of quartz:, felspar, and mica. The, 
proportions in wbicli these component parts occur 
vary much ; but felspar is the predominating, and 
mica tlie least considerable, of these ingredieiits. The 
grains are also of diherent magnitudes ; when they 
are large, the granite is of a very" coarse texture ; 
but sometimes they are so small, as almost to give 
the appearance of a uniform mass. These circum- 
stances occasion a great variety in the character of 
granite. When liornhlend occurs in the place of 
mica, the rock is called sienite. Some felspar is liable 
to decomposition, and when this is the prevailing 
substance in -the rocks, they yield to the effects of 
the -w^eather, and become more or less of a rounded 
form : but when the granite is hard and close-grained, 
which is more usually the case, they xise in bold 
prominent peaks, giving grandeur and boldness to 
the scenery. Granite is found in most countries 
where there are mountains of any considerable eleva- 
tion. It forms the lofty Grampian hills in Scotland ; 
and the Logan or rocking-stones of Cornwall are 
immense blocks of this material. Granite is valuable 
on account of its great hardness and durability: 
it is used for mill-stones, troughs, and steps : the 
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streets of London are paved witli it, and it is era- 
plojed in architecture, Waterloo Britlgc, and the 
new London Bridge, are constructed of granite. 

LESSON LI. 

SALT. 

Salt is a mineral substance, beautifully white, 
sparkling, and crystalline ; it is soluble, fusible, gra- 
iuilou>s, and of a peculiar havour called saline. There 
are several varieties of this useful niiiieral, which 
are distinguished by the clirierent situations in which 
they are found. The princi}>al are sea-salt j called 
also hay-salt^ which is produced from tlie ocean ; the 
best comes from Portugal ; salt drawn from brine- 
springs ; and which is dug out of tlu) earth.* 

Amongst the most extensive salt-mines hitherto dis- 
covered are those at Wielizka, a picturesque little 
town situated on the sides of a gentle vnlley, about 
eight miles from Cracow, formerly the chief city of 
Poland, The traveller who visits th ese s ub terraneo u s 
deposits of salt, being furnished -with a guide and 
two lamp-bearers, is let down a sliaft of about 150 
feet by a rope. At the depth of 90 feet ho arrives 
at the rock of pure salt, which is of a dingy soot 
colour, here and there glistening by the liglit of the 
lamps. The smng is now abandoned, and the ear is 
assailed by the busy sound of spades, mattocks, ami 
wheelbarrows, in every direction. This is the first 
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jlooi^ of a large cavern, containing in different parts 
a stable for twenty horses, quantities of salt, sonjc in 
bare masses, some in casks ready to be hoisted to 
the surface, stores of implements for the miners, 
&c. This excavation is about 100 feet long and 80 
broad (besides the stable), and about 20 feet high. 
From hence a long gallery, 12 feet high, by 8 broad, 
leads towards the interior of the mine, 'where lateral 
avenues branch off in various directions, each named 
after some Austrian prince or princess, and resem- 
bling more in a 2 :)pearance the avenues of a subterra- 
neous palace, than the passages of a mine. A flight 
of steps conducts down another hundred feet to the 
second floor; in this descent the bed of salt is inter- 
nipted by a narrow stratum of j^ure clay; sometimes 
by a mixture of salt and the same earth ; these strata 
are, in places, very curiously curved, as though a 
rolling wave had been arrested in its course, and 2 >re- 
ser^d in its original form. The miners are here 
found at work, some hewing pillars of salt from the 
rock, some cutting them into masses for Itome con- 
sumption, and some stowing the masses in barrels 
for exportation. The cavern on this floor is rather 
smaller than the first; it consists of one spacious hall, 
and has no pillar to suj>port the roof. 

Proceeding on his subterranean journey, the tra- 
veller arrives at a wooden platform, from whence he 
looks down ujpon an abyss, which the simple lights 
of the conductors fail to illuminate, though the spars 
of the mineral refiecting the rays of light produce a 
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novel and beautiful effect. When princes or other 
great personages visit the mines, a cliandelier of crys- ■ 
tal salt, banging in the centre, is farnislied with 150 
lights, which display a stupendous cavern, having 
the appearance of a castle in ruins; at the bottom 
are some rows of seats, rising like the benches of a 
theatre ; opposite to these is an orchestra : here, on 
such occasions, a small hand plays a few airs of slow 
and simple music, which has a most singular effect, 
and harmonises well with the surrounding scene. 
Long galleries and flights of steps, all spacious 
enough to allow free coarse to the fresh air, lead 
deeper and deeper in the saline rock ; the scene now. 
and then is varied by a cavern full of workmen, and 
some along the galleries, wheeling their little carts 
full of salt, each with its lamp in front. On the 
fourth floor there is a little subterraneous lake, about 
80 feet long and 40 broad, over which illustrious 
personages are ferried on rafts of fir-logs lighte^l by 
numei’ous flambeaux. Here terminates the bed of 
green salt, the most common sort, and easiest to be 
cut. The next to it is called sptca salt, which is 
harder and more close-grained, and next succeeds a 
white and finer-grained variety. This part of the 
mine is 700 feet below the surface of the earth : 300 
feet beneath this lies the finest crystal salt, which is 
reached by long flights of steps and inclined planes. 
The cavern in which it is found is sufficiently spacious 
for a regiment of soldiers to perform their manoeu- 
vres in it. This is the deepest part of the mine, the 



SALT. 


195" 


air is quite pure, rather cooler than that of the open 
day, but much wanner than it is‘ about half-way 
down. The return is through a * diffirent series of 
corridors and caverns. On the third door is a vsimple 
tomB of salt, with the name of the late Emperor of 
Austria inscribed with letters of wood neatly gilt. 
On the second floor is a large saloon with all the im- 
plements of mining, and the mode of letting them 
down with men and horses exhibited in transparency. 
On the first is a chapel presenting an altar, statue of 
the Virgin, crucifix, and figures of Casimir I. and 
his wife, all cut out of the solid salt ; before the 
chapel is a small pulpit in the Gothic style. To visit 
the whole of this extraordinary and, extensive mine, 
with all its galleries and caverns, no less a distance 
than 300 miles must be traversed. 

The salt used in England is chiefly obtained from 
the sea, or salt brine-springs. The saline water is 
admitted into open shallow trenches, and being 
exposed to the sun, or artificial heat, the water is 
evaporated, and the salt is precipitated in a crystal^ 
line state. 

The conservative properties of salt render it in- 
valuable for household purposes, and for preserving 
meat Muring voyages ; and its stimulating properties 
give a -relish to food and help digestion. When 
fused, it is used in glazing pottery ; it improves the 
whiteness and clearness of glass, and gives hardness 
to soap; it is used by the dyer in fixing colours; also 
sometimes as a manure. 
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It was employed in all tlie Jewisli ceremonies, 
being emblematical of purity and incorrnptibility. 
Our blessed Ijord calls bis disciples tbe salt of tbe 
eartb ; thereby signifying to tbem that Laving, by 
divine grace, tbeir own hearts purified, they are to 
exercise by precept and example a purifying iniiu- 
ence on the hearts of others. 

LESSON LIL 

SLATE, 

Slate is a mineral substance ; it is never found 
"crystallised, but generally of a foliated structure : it 
is either of a grey, bluish, or blackish colour, often 
streaked by a different tint from that of the ground ; 
it is opaque, dull, compact, and brittle. It consists 
cbiefly of alumine, with a small quantity of silex. 
It is dug out of quarries : when first taken from 
them, it is comparatively soft, but becomes hard by 
exposure to the air. It is used for wiiting upon, for 
whetstones, and for roofing houses. In order to 
ascertain its fitness for the latter purpose, it is 
weighed as soon as it is excavated, and is then put 
into water for some clays ; if after being *dried 
it is found to have increased in weight, it is laid 
aside as unsuitable for the purpose, the trial Iiaving 
proved that it was porous, and consequently al)-> 
sorbent. Such slate would not only allow water to 
pass through it, and so destroy the wood-work of 
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buildings, but it would also be liable to be covered 
with licbens and moss, in conseq[uence of tbe moisture 
which it retains. If its quality is ascertained to be 
good, it is split into* thin plates for roofing. Tlie 
tiles are fastened to the rafters by pegs driveu 
througb holes, which have been previously made in 
them ; the edge of one is laid over the other, in the 
same manner as the scales of fishes. Slate wliich is 
dark-coloured, compact, and solid, is the best adapted 
for writing upon. In order to prepare the slate for 
this purpose, it is rendered smooth with an iron 
instrument, and it is then ground with sandstone, 
and slightly polished. That which is softer and 
more friable, is used for i:)encils. Since the repeal 
pf the duty upon slate it has been extensively used 
for many 23ur|)oses ; such as flooring of warehouses, 
shelves, mantel-pieces, formation of cisterns, and 
covering of houses in exposed situations. The prin- 
cipal^ slate quarries in Great Britain are in Caernar- 
vonshire. Those belonging to Pennant (formerly 
Lord Penrhyn’s), near Bangor, employ about 1500 
men and boys, and are the most extensive and valu- 
able in the empire. 

LESSOR LIIL 

CORAIi. 

Corals are the secretions made by one of the lowest 
class of animals, called polypi, inhabiting the deep ; 
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they sometimes assume the forms of branches of the 
most beautiful appearance ; sometimes they resemble 
beads strung in. a necklace, \yhile others present a 
more consolidated mass : but all are perforated with 
pores more or less minute, which are the habitations 
of Ihe little architects. 

Among the various phenomena of the natural 
world, there are perhaps none more calculated to 
excite astonishment and admiration than tlie vast 
coral reefs that rise up from ^tlie deep, and at times 
even constitute islands. They are produced from a 
calcareous matter which exudes from the coral worm, 
and hardening, forms at once their habitation and 
their mausoleum. This creature is of the class of 
zoophytes, the lowest grade of animal life, the link 
between the animal and the vegetable kingdom. 
They work only under water, so that the coral reefs 
never rise above the level of the sea ; and when the 
tide retires, the rock appears dry, compact, rugged, 
and perforated ; bnt when the returning waters wash 
its sides, a most interesting spectacle of active life is 
presented, countless myriads of various shapes and 
colours protrude themselves from the orifices, and the 
whole edifice seems teeming with life and animation. 

The coral ceases to grow in height when tlie worm 
is no longer exposed to the washing oi the sea ; the 
work is then commenced at the sides, and other 
parts rise ih succession, till they reach the same 
height, and form a level surface at the top, with 
steep precipitous sides. In this manner, and by 
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sncli insignificant agents, atom deposited upon atom, 
the solid rock is at length produced ; upon this the 
sea deposits sand, mud, and decayed sea-weed ; these 
prepare for mosses and lichens, which in their turn 
produce a soil for more perfect vegetation ; till at 
last the island thus formed becomes a fit residence 
for man. 

As these rocks are constructed beneath the surface 
of the sea, they present no beacon to warn the 
mariner of thek existence, and thus render naviga-* 
tion in those seas in which they abound exceedingly 
dangerous. 

I:-! V V. . '' . 

LESSO]^ LIT. 

* GUTTA BEECH A. 

This useful substance is the gui^ of a tree growing 
in Singapore and Borneo. The word gutta means 
gum, and fevclia is the Malayan name for the tree 
which chiefly yields this gum. The natives tap the 
tree when it is in the state to produce the largest 
amount of this its peculiar juice. 

Gutta pefeha is brought to England in a shapeless 
lump ; it is reduced tp a pulp by lacerating machines, 
is then purified by water, which is combined with 
other substances according t6 the preparation neces- 
sary for its future destination ; it is pressed into 
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sheets and different foi’ms by rollers, arid little is 
afterwards required to fit it for tlie pai’ticular pur- 
pose to which it is to be applied. 

The numerous valuable qualities of gutta percha 
fit it for a great variety of uses. Its tougliness 
(which differs from that of caontcholic) and tlie faci- 
lity with which it can be softened by heat render it 
peculiarly- apt to receive, and permanently to retain, 
any fonu tliat can be given to it ; but its being so 
readily affected by heat prevents its being available 
except for cold purposes. Its toughness, and the 
ease with which it is converted into a tenacious 
cement, make it very valuable in the diffei’cnt pro- 
cesses of book-binding. Its impermeability to water 
lias caused it to be used for the soles of shoes, and it 
is taking the place of lead in the conveyance and 
stowage of water; with this great advantage, that the 
injurious effect produced by the action of water upon 
the metal is avoided. From its power of resisting 
the most potent cl^emicals, it is of the greatest service 
to the chemist ; and it is substituted much for glass 
in the conveyance of their preparations, especially 
muiiatic acid, whereby the expense occasioned by 
breakage is prevented. Its applicability to various 
purposes in the laboratory is great, as for syphons, 
funnels, &c,, and in surgery for bandages^for ^vou3lds, 
stopjnng teeth, &c. 

The various domestic purposes to which it is ap- 
'plied can scarcely be enumerated and its plastic 
nature enables it to be moulded into any form, and 
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makes it fit for a great variety of vessels ; also for 
ornamental purposes, as picture-frames, trays, ink- 
stands, &c., and different embossed articles. The 
advance in the trade of gutta perclxa proves the in- 
creasing appreciation of it# value. The fi.rst specimen 
was brought to England in 1843, and in the follow- 
ing year 230 pounds were exported to Great Britain 
from Singapore ; in 1848 the exports amounted to 
as much as 1,700,000 pounds, and it was computed 
that no less than 300,000 trees were destroyed to 
obtain this supiply. 


ON THE SENSES. 


\ , LESSOlV' LV. \ 

The children having been already exercised in de- 
termining by which, of the senses they discover the 
presence of any quality, may be led to consider more 
fully the senses themselves. The first two lessons 
are dra\yn out for the use of the teacher ; the sub- 
stance only of the others is given. 

Teacher. Bo you understand how you gained 
the knowledge of various qualities ? 

Children. By our senses, . 
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Teaoeee. How do you know wlien a tiling is red 
or bine ? 

Childben. By sight. 

Teacheb. How, if yon were blind, conlcl yon 
form a correct idea of cokiir? What otlier ineans 
is there of gaining this knowledge ? 

Childben. Hone. 

Teacher. True ; and to ascertain this point, a 
blind man was once questioned as to what notion he 
had of scarlet : he said he thought that it must be 
like the sound of a trumpet. It is obvious that he 
had no correct idea of a quality discoverable by the 
sight, and he could only compare it witli one that he 
had acquired through the medium of another sense. 
Can you tell me the reason why persons born deaf 
cannot speak ? 

Children. They cannot imitate sounds, because 
they never heard any. 

Teacher. Since, then, deaf persons have no cor- 
rect ideas of sound, nor blind pei’sons of colour, Kow 
did we acquire our ideas of sound and colour ? 

Children. By the means of the senses of seeing 
and hearing. 

Teacher. How, then, do we suppose our minds 
become stored with ideas ? 

Children. By the exercise of our senses.* 

Teacher. Yes ; and if you had once had the 

* It is probable that children would not at once arrive at 
this conclusion. The teacher must, m tlmt ease, lead them 
to it by easy questions. 
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idea of a dog formed in your mind, by seeing sncb 
an animal, 'wlxen a dog is mentioned yon can recall 
tbe idea, and fancy one immediately, as if it were 
present ; yonr mind will also perform the same opera- 
tion when a quality is spoken of, which you had pre- 
Tionsly seen in some object. Again, if you sec a dog 
xinlike any you have observed before, you compare it 
with the species with which you are acquainted, and 
mark the difference between them. If I say that I 
have some green paper, cannot you immediately con- 
ceive the colour of which I speak ? 

Children. Yes. 

Teacher. ^ Did you, then, exercise your sight ? 

Children. No. 

Teacher. How, then, could you have the idea of 
green? 

Children. We remembered it. 

Teacher, By what means did you first obtain 
the idea ? 

Children. By seeing something green. 

Teacher. What po-wer of the mind do you exer- 
cise in recalling an idea ? 

Children. Our memory. 

FEELING OR TOUCH. . 

Teacher. Wliat part of your body is the organ 
of touch ? 
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Children. It seems all over oiir body. 

Teacher. Tell me some parts that do not possess 
the sense of feeling. 

. Children. Otir hairs, nails, teeth. 

Teacher. And in other animals, what parts are 
found destitute of sensation ? 

Children. The hoofs, horns, claws, feathers, 
wool, hair, &c. 

Teacher. What word would you use to express 
the absence of sensation ? What syllable prefixed to 
a word gives it a negative meaning ? 

Children. In. 

* 

Teacher. Well, what word will express the ab- 
sence of sensation ? 

Chi li> ren. Insen sibility . 

Teacher. The parts then that you have named 
are insensible, and, with the exception of these, the 
sense of feeling exists everywhere throughout the 
body ; but what part of it is particularly adapted, 
by its form, to become the organ of the sense ? 

Children. The hand. 

Teacher. Tell me wdiat qualities we can discover 
in objects by this sense? 

Children. That they are liard, soft, rough, 
smooth, long, short, sharp, blnnt, round, square, 
cylindrical, conical, heavy, light, fluid, liquid, dry, 
wet, hot, cold, &c. 

Teacher. By what general term would you ex- 
press such qualities as round, square, conical, &c.? 

Children. By shape. ^ 
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Teacher. By what general terra -won Id you ex- 
press such qualities as large, small, &c. ? 

'Children. By size. 

Teacher. By what general teiun would you ex- 
press such qualities as rough, smooth, &c.‘? 

Children. By land of surface. 

Teacher. *By what general terra would you ex- 
press such qualities as hard, soft, fluid, tenacious, &c.‘? 

Children. kind of substance. 

Teacher. By wliat general term would you ex- 
press such qualities as heavy, light, &c.? 

Children. By iveiglit. 

Teacher. Now arrange the qualities which you 
discover by your feeling under five general heads, Le. 
shape, size, land of surface, kind of substance, iveiglit 

The children having performed this exercise, the 
teacher may mention the following facts. 

Teacher. The quickness and accuracy of the 
sense of feeling is, we find, much increased by exer- 
cise, as is exemplified in blind persons, the defect of 
whose sight is frequently compensated, in a great 
measure, by an exquisite sensitiveness of touch. 
Bats also appear to possess this sense in a remark- 
able degree. They have been observed, even after 
loss of sight, and with their ears and nostrils stopped, 
to fiy through intricate windings and passages, mth- 
out striking against the walls, and also to avoid lines 
and cords placed in their way. The expanded mem- 
brane that serves them for wings is probably the seat 
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of tills delicate sense of feeling, -wliicli so admirably 
fits tliem for their nocturnal and dark abodes. The 
palpi, or feelers of insects, possess the same quality 
very acutely, and this enables them to ‘explore the 
surface of bodies in search of food, and warns them 
also of the approach of danger. 

The class should bo required, at the conclusion of 
the lesson, to draw up some account of this sense, 
mentioning where it resides, what qualities fall within 
its cognisance, and to recapitulate any incidental in- 
formation received during the lesson. 


LlSSOiT LYtt 

SIUHT. 

The eyes are the organs of sight, and are beauti- 
fully adapted for the office they have to perform. 
They are so constructed as to allow us to see things 
near, or at a distance ; to confine ourselves to the 
inspection of one object, or to take in at once a large 
sphere of vision. The part of the eye which admits 
the light may be expanded or contracted, according 
as the rays are more or less powerful. The fact is 
remarkably exemplified in the eyes of the cat and of 
the owl. Indeed nothing affords a more strildng 
proof of the kind providence of God than the beauti- 
ful adaptation of the eyes of animals to their peculiar 
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modes of life ; those of moles, fishes, and birds, are 
remarkable illustrations of this fact.^ 

Of all the senses, that of sight is in most frequent 
and continual exercise. It fills the mind with the 
greatest yariety of ideas, which it gathers not only 
from the objects of nature and of art, but from the 
writings pf the wise and good of all ages. 

Ihe qualities we discoyer by this sense are, trans- 
parent, semi-transparent, translucent, opaque, glim- 
mering, bright, dark, sparkling, dull *, and the various 
modifications of colour, size, and shape. Many may 
be ascertained either by touch or sight ; as those of 
size, form, land of surface, and substance. 


’ LESSON LYIIL 

HEA11I2J0,. . 

Tbc ears are the organs of this sense. In many 
animals the ear has externally the form of a trumpet, 
and is well adapted for gathering sound and bringing 
it to a focus ; in man it contains many convolutions 
and cliannels, which receive the vibrations of air in 
every direction, and convey them to the part called 
the drum, which is the actual seat of this sense. 

The formation of the ears of animals is beautifully 
alcconimodated to their peculiar habits of life. In 

* The Teacher shoifid here fully explain to the class the 
crccunistances referred to, and give other similar instances. 
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beasts of prey tbe trumpet part is inclined forwards, 
easily to, catch the sonnd of those tliey are pursuing. 

But animals whose , chief means of protection is flight 
hayc these organs turned backwards, that tliey may 
be readily apprised of tbe approach of their erjemies. 

The ears are the medium tliroiigli which all sensa- 
tions of sound reach the mind; without .them, we 
should be deprived of the advantages of verbal in- 
struction, the pleasures of conversation, and the 
charms of music. 

The motion of the parts of a body, or tlie collision 
of one body against another, occasions a vibration in 
the air, which is , similar to tlie cITeefc produced on 
water when a stone is thrown into it. Circle succeeds 
circle, till the power of motion is exhausted ; and 
just as any light substance within the influence ^ 
of these undulations, is agitated by them, so when 
our ear is within reach of these vibrations of air, the 
sensation of sound is produced.^* The chirping note 
of the cricket is occasioned simply by the constant 
friction of a little membrane against its wings. 
When t^vo bodies are rubbed or struck together, wc 
may in mo^t cases be able to determine by the sounds 
emitted, the nature of the substances brought into 
contact. Very different sounds are occasioned by 
the collision of metals to that which wood gives out; 

* This account may appeal', at first sight, above the com- 
prehension of children; a class, however, vhich liad gone 
through the preceding exercises, was found fully cax>able of 
understanding it. 
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and tlie sound produced from Iiollow bodies is yerj 
unlike tliat resulting from solid ones. Tbere are 
various kinds of sounds ; as shrill, deep, grating, 
liarsb, loud, soft, barmonious, sweet. Animals pro- 
duce different sounds. The cat mews, the dog barks, 
thef^lion roars, the ass brajs, the cow lows, the 
hor.^6 neighs, the rook caws, the goose cackles, the 
cock crows, the % buzzes, the bee hums. Man 
speaks, laughs, cries, shouts, groans, whistles, sings. 


LESSON LIX. 

,y ^ , , 4’' - / '• 

t/, SMELLw 

The nose is the organ of this sense ; its cavities 
are lined with a thin membrane supplied with nerves 
connected with a principal one, which is essential to 
the perception of snielL 

By means of this sense we derive all our ideas of 
odour. Though not so important to man as the 
otlicr senses, jet it adds much to his pleasure ; and 
to many animals it is essential, directing them in 
the search of their food. The scent of dogs is pecu- 
liarly fine, and on this account they are employed in 
the chase. * 

Odour is produced by exceedingly small particles 
called effluvia, which escape from odorous bodies: 
these diifuse themselves in the atmosphere, and 
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witcnever they reach the olfactory Beryes they oc- 
casion the sensation of smell. Heat promotes the 
escape of these particles, which are of a volatile 
nature ; hence, when the sun shines brightly, the 
flowers are more fragant. 


LESSOH LX. 

/■ . TASTE. 

The mouth is the organ of taste. The skin 
within the mouth is finer and more delicate than 
that of the rest of the body, it is supplied with a 
great number of blood-vessels, and covered with in- 
numerable papillm. Sapid bodies, how^ever, before 
they excite the sensation of taste, require to he 
moistened by the saliva. In graminivorous animals 
the papillm are defended from the action of the sfifl 
bristles of grass and corn by a strong skin, which 
being perforated, allows the dissolved juice to readi 
the seat of taste. The principal qualities discover- 
able by the taste are bitter, sweet, acid, pungent, 
acrid, luscious. There are many others, w'hich de- 
rive their names from the substances in 'which tliey 
exist ; as salt, spicy, &c. 

Many animals have some one of the senses in 
great perfection, but in nojie arc they all found in 
the same degree as in man. 



ON BOLDBIUTr. 
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ON SOLUBILITY. 


LESSON LXI. 

mTRODUCTOEY REMARKS* 

Lessons on objects would be well followed nx^ by 
instruction on q^ualities widb wMcH tbe children are 
familiar. This idea is well worked out by Mr. Teget- 
meir, who purposes publishing a series of such lessons; 
the following, which is copied with a few altera- 
tions from one of his, will explain what is here 
recommended, 

, . . LESSOR OK SOLUBILITY. 

The Teacher developes the ideas for which he 
afterwards gives terms by means of simple experi- 
ments. In the first he fills half full with water 
three glass tubes ; he then adds to one a pinch of 
Epsom salts, to another a few grains of sugar, to 
the third some powdered marble, and shakes each 
for a few moments. 
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Teachee. I wish yon to describe tlie changes 
which have taken place in the mixtures. 

Pupils. 1st. The salts and the sugar have disap- 
peared. 2nd. Melted in the water. 8rd. Dissolved 
in the water. The marble remains tlie same. 

Teacher. Bight ; the salt and sugar have dis- 
solved in the water; the marble is not dissolved, 
Do you know what those substances are termed that 
dissolve in water ? 

'Pupils. Soluble. 

Teacher. Wliat are those termed which do not 
dissolve? 

Pupils. Insoluble. 

Teacher. Tell me the names of several shlnble 
bodies. 

Pupils. Sugar, Epsom salts, gum, salt. 

Teacher. Tell me some that are insoluble. 
Pupils. Marble, stone, wood, tin, slate. 

Teacher. Wliat has become of the sugar that 
dissolved ? — is it destroyed? 

Pupils. No, it is in the water. 

M , Teacher. How do yon know that it is in the 

water ? * '' 

Pupils. We can taste sugar wdien it is dissolved 
in our tea, or in water. 

Teacher. Would it be useful to give a par- 
ticular name to a liquid that has dissolved any sub- 
stance, in order to distinguisli it from another that 
has not any substance dissolved in it ? 

Pupils*. Yes. 
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Tbachbr. Suoli liquids are called solutions: wliat, 
therefore, is formed by the experiments made ? 

Pupils. A solution of Epsom salts in water, and 
another of sugar in water. , 

Teachek. Is there a solution of marble formed ? 

Pupils. JSTo ; for the marble would not dissolve. 

Teacheb. Does the water, or the sugar, or both 
together, form the solution ? 

Pupils. Doth together. 

Teacher. A liquid used to dissolve a solid is 
termed a solvent What can we say of water ? 

Pupils. It is a solvent of Epsom salts, sugar, 
.&c. , 

Teacher takes two equal portions of Epsom salts 
and places each in a tube, with equal quantities of 
water. One is left undisturbed, whilst the other is 
heated in the iiame of a spirit-lamp. The pupils 
are required to state what result they observe. 

J^upiLS. The water that has been made hot has 
dissolved the salts very quickly, and also in greater 
quantity. (The experiment should be made with 
the sugar also.) 

Teacher, What would you say of the effects of 
hot liquids on soluble bodies ? 

Pupils. Hot liquids dissolve substances more 
quickly and in greater quantities than cold ones, 

Teacher. Tins is generally^ but not invariably, 
true. There are some bodies upon which cold and 
hot water has the same effect. Common salt is an 
example. 
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Teacher makes another experiment; placing t'v^o 
equal quantities of sugar in water, allowing one to 
remain undisturbed, and , shaking or stirring the 
otlier. Pupils to tell the result observed. 

Pupils. The sugar in the shaken tube dissolves 
first. 

Teachee. Try and explain wdiy this is so. 

Pupils. Wlien the tube is shaken, every part of 
the solid is affected by the solvent which dissolves 
it ; but when the sugar lies at the bottom, the water 
at the top does not help to dissolve it. 

Teacher then places a large lump of sugar in a 
spoon and puts it into a tumbler of water, holding it 
near the top ; and then, placing the tumbler be- 
tween the pupils and the light, requires them to say 
what they observe. 

Pupils. Little wavy lines fall from the spoon. 

Teachee. Can you tell what causes this ? Con- 
sider what is happening to the sugar. c 

Pupils. It is dissolving. 

Teachee. What, then, is being formed ? 

Pupils. A solution of sugar. 

Teachee. WTiat becomes of the solution, as it is 
formed ? 

Pupils. It is that which we sec falling through 
the water. 

Teachee. Bight ; but why does the solution 
sink in the water ? 

Pupils. It must be because it is heavier than 
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Teachek. It is so ; every solution formed by a 
solid in water is heavier than water. Knowing this, 
can you tell me why men swim more easily in the 
sea than in fresh water, and even more easily sti^l in 
the Dead Sea ? 

Pupils. Sea water is a solution of salt, and 
being heavier than fresh water, a man would not so 
easily sink in it. 

Teacher next places a quantity of common salt in 
a tube, and pours over it about twice its weight of 
water, shaking it for some time, — then asks what 
has happened. 

Pupils. Part of the salt is dissolved, and part is 
left, — ^the water does not dissolve it all. 

Teachek. You are coiTect ; water will not dis- 
solve more than one-tliird of its weight of salt ; and 
when it refuses to dissolve more, it is said to be 
saturated. What kind of a solution is then formed ? 

^Pupils. A saturated solution. 

Teacher. Water, as we have seen, will dissolve 
more of some bodies, as Epsom salts, when it is 
heated. If we were to heat a cold solution of Ep- 
som salts, what do you thinlc would happen ? 

Pupils. It would then dissolve more salts, show- 
ng that it would not be saturated by the same quan- 
tity of salt as it was when cold. 

Teacher puts some powdered sealing-wax into two 
tubes, and pours into one cold water, into the other 
spirits, and then shaking them, asks the pupils to 
say what difference they observed in the two. 
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Pupils. Tlio sealing-wax lias dissolved in the 
spirits and not in the water. 

Tbacheb, Is sealing-wax a soluble or insoluble 
body-? 

Pupils. It is both ; soluble in spirits, insoluble 
in water. 

Teacher, What kind of liquid is a solvent to 
sealing-wax, and other resinous bodies ? 

Pupils. Spirits. 

Teacher repeats the last experiment, substituting 
gum for sealing-wax. 

Pupils. The gum, contrary to the sealing-wax, 
dissolves in the water, but not in the spirit ; it is also 
soluble and insoluble. 

Teaciieb. It is so : but when no particular sol- 
vent is named, it is always understood to be water ; 
hence, in ordinary language, gum is said to he solu- 
ble ; sealing-wax insoluble, the solvent, water, being 
understood. India-rubber is an example of a solid, 
insoluble in all ordinary liquids, but soluble in coal- 
tar, naphtlia ; the solution thus obtained is used for 
making waterproof (Macintosh) clothing, by em- 
ploying it to cement together two thin layers of 
cloth. 

The pupils then should he required to mention all 
the new terms they have learnt, or any like them ; 
as soluble, insoluble, solve, solvent, solution, dissolve, 
dissolving, solubility, insolubility, saturated. 

Teacher. Do you observe a resemblance in these 
words ? 
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Pupils. Yes : they all, except saturated, hare 
solve or solu in them. 

Teacheb. The meanprg of that root, as it is 
called (for it is like the root of a plant, the part from 
•which the other parts spring), is to loose; it comes 
from a Latin word solvo^ to loose — the v being 
changed into zi: the word soluble then means, being 
able to be loosed, or to haye particles separated by 
the action of a liquid. What would insoluble mean? 

* Pupils. In stands for not, therefore it means 
not soluble. 

Teacheb. I wish you now to sum up the yari- 
ous parts of the lesson, so as to connect the whole 
together. 

Bodies that are capable of dissolving are called 
soluble; those not capable of doing so, insolxtbU. 
When we speak of a hodj^possessing solubility^ we 
say it will dissolve. A liquid that dissolyes a solid 
" is. termed a solvent; and a solution is a solid dis- 
solved in a liqidd. When the solution will hold no 
more of the substance dissolved in it, we say it is 
saturated. 

Teacher. These terms are sometimes used meta- , 
phorically — that is, applied to what is of a different 
nature ; try and remember some examples. 

Pupils. To solve a question. 

Teaohee. Wliich means^ to take it to pieces or 
unloose it. What similar use of any of these terms 
do you recollect ? 

Pupils, Dissolution of partnership. 
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Teacheb. Wliat does tMs mean ? 

PnpiLS. That it is unloosened ; the partners are 
no longer united together. , 

Teaciieb. And what do we mean when wo call 
death a dissolution ? 

Pupils. That the body cnunbles to pieces ; its 
parts are ail loosened or separated. 



TOOABULAET. 


AKOMATIO, derived from the Greek aroma : Sjdce 

having a jn-ingent spic}^ smell. 

ADHESIYE, derived irom the Latin ad-haar-er^, to stick to: 
composed of particles which not only unite together, but 
attach themselves to other substances, causing them to 
stick together ; — thus the particles of gum have a strong 
mutual cohesion ; it also easily attaches itself to paper and 
other substances, causing them to hold together. 

AFFINITY, derived from the Latin affin-w, related : the ten- 
dency which some bodies have*to unite with others. 

ABSORBENT, derived from the Latin absorb-erc, to suckv 
up j sucldng up li(Auids. An absorbent substance must be 
also porous, for if there were no pores, the liquid could 
not enter the substance. 

AGOEEGATION, derived from the Latin aggreg-arc, to col- 
lect together in one hook, A collection of tilings brought 
together in one. 

ARGILLACEOUS, derived from the Latin argHla, clay: 
partaking of the nature of clay, or cousistiiig principalJj of 
clay. 

ALLOY, an inferior metal mixed with one more precious : 
or the compound of two metals. 

ASTRINGENT, derived from the Latin ad-string-^re, to 
bind to : binding, contracting. " 

AMORPHOUS, derived from the Greeks (a) not,and/;*afl^j? 
(morphe) a form : without any regular form. 
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ACIDULATED, derived from the Latin add-ulus, slightly 
acid : made slightly acid. 

ACEID, from the Latin acri-s, sharp : hot, or sharp to the 
taste* ^ 

ANNEAL, to heat glass after it is blown, that it may not 
■ break. . 

AMALGAM, the combination of mercury with any other 
metallic substance. 

AQUA-EOBTIS signifios literally strong water, but is ap- 
plied to a weak nitric acid. 

ALKALI, a substance which, uniting mth acids, neutralises 
their acidity: it derives its name from a plant called kali, 
from the ashes of which alkaline substances are pro- 
cured. 

AT310SPHEEE, derived from the Greek (atmos) 

vapour, and er<p»iQtt, { sphaira) a globe or sphere : the air that 
surrounds our globe is composed of oxygen and nitrogen. 

BRITTLE, easily broken : hard substances only are biittle. 

CONGEAL, derived fi-om the Latin con, together, and gel*?/, 
cold; to turn from a liquid into a solid by the induence 
of cold. 

CIRCLE, a cii*ole hounded by a curved line, which is equally 
distant at every point from the centre, ' 

CIRCULAR, in the form of a ci ;cle. 

CONE, a sohd bounded by a tlat circular surface called the 
base, and a curved surihce tapering to a point, called the 
apex. 

CONICAL, having the form of a cone. 

CALCINED, burnt in a hre and reduced to a ccdx, or friable 
substance. 

CULINARY, dotived from the Latin culina, a kitchen : be- 
longing to the kitchen. 

CHALYBEATE, derived from the Greek (chaly-5s) 

# iron : impregnated with iron or stoeL 

CORROSIVE, derived from the Latin rod-ere, to gnaw; 
having the power of eating away anything. 
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OOHTAGION, derived from the Latin con, together, and 
tm-gere^ to touch : something proceeding from body to 
body, by which disease is comnnmicated, 

, ' CONCAVE, the inner emwe of a hollow sphere, 

,f' CONVEX, the outer curve of a sphere. 

CONSEllVATIVE, derived from the Latin con, together, 
and serv-arc, to keep : haring the power of preserving or 
preventing decay, 

CAUSTIC, deiived from the Grreek ^cevemfios (causticos)^ 
buniing : having the power to destroy the texture of parts 
by burning or eating them away. 

COHEIiE, derived from the Latin co, together, and h©r- 
h'e, to stick ; to stick together, 

CALORIC, derived from the Latin cal-or, heat; heat. 

COLLISION, derived from the Latin oollis-tw, struck toge- 
ther ; the act of strildng two bodies together, 

COMPACT, firm, solid, close. . ' ' 

CARBON, derived from, the Latin carbo, charcoal: the pure ' ' 

■ mdammable part of charcoal. 

CARBONIC ACXB, carbon united with a certain portion of 
oxygen. 

CALCAREOUS, derived from the Latin calx, lime; con- 
^ sisting principally of lime, 

COMPONENT PART, derived from the Latin con, together, 
and pon-^rr, to, jdaee ; a part forming with others a com- 
pound body, 

CYLINDER, derived from tbe Greek (kylindo),! roll; 

a solid bounded by one emwed surface and two flat ends, 

OYLINDBIOAL, having the form of a cyHnder, ’ 

DUCTILE, derived from the Latin capable of 

being drawn out in length. 

DECOMPOSITION, the separation of the particles, of a 
compound body. 

DILATABLE, derived from the Latin dilat-arc, to extend : 
capable of being expanded. 

DENSE, close, thick : the opposite' to rare, 

1 
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DILUTED, derived from the Latin diiu-^rc?, to wash : having 
been made thinner or weaker. 

LCONOMICAL, derived from the Greek et»avofA(ai (oikono- 
nda), household management: relating to the manage- 
ment of a family. ^ 

.ELEMENT, a substance not compounded, having but one 
constituent pai*t. 

EMOLLIENT, derived from, the Latin moll-iv, soft : basing 
the power to soften. 

EXBOETED, derived from the Latin ex, out, and port-ar<?, 
to carry: to carry out of the country* 

EXOTIC, derived from the Greek s§itf^(exo), without: not 
produced in our country; particularly apjdied to plants. 

EVAPOKATE, derived from the Latin e, out from, and 
vapor, vapour : to pass off in a vapour. 

EXCEBSCENCE, derived from the Latin, ex, out, and cresc- 
to grow: something growing out of another body, not 
useful to it, and contiwy to the common order of pro- 
duction. 

EXHALE, derived from the Latin ex, out, and hal-an*, to 
breathe: to send out vapours or fumes. 

ELASTIC, having the power*, when bent or stretched, of re- 
turning to its original position. 

EFEEEVESCENT, derived from the Latin effervesc-crc, to 
bod up : bubbling up with internal commotion. 

EDIBLE, derived from the Latin ed-cre, to eat: fit for food, 
eatable. 

^iPEAGEANT, having a sweet scent. 

/' ^LXJID, derived from the Latin fiu-crc, to liow : having parts 
/ easily separable, and flowing about. 

^ EUSIBLE, melting in fire. 

EBIABLE, easily crumbling. 

POLIATED, derived from the Latin foli-ww, a leaf: com- 
posed of leaves, or lamin«e. 

EEACTUEE, derived from the Latin fract-ws, broken ; the 
appearance of a mineral when broken. 
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I^EAGILE, derived from tlie Latin foang-^rc, to break: 
easily broken or injured. 

FLEXIBLEj derived from tlie Latin bent: easily 

bent. 

FBIGTIOIST, derived from tbe Latin fric-^r^, to rub : tbe act 
of rubbing two bodies together. 

FAETNACEOUS, derived from the Latin fai’ina^ flour: 
mealy, of the nature of flom% 

FILTEATION, derived from the Latin filtr-ww, a colander; 
the process of passing a liepnd through the interstices of 
another body. 

FEEMENTATION, derived from the Latin ferment-wm, 
leaven ; internal commotion in the particles of a body : 
plants undergo fermentation when they decompose. 

GLUTINOUS, derived from the Latin gluten, glue: tena- 
cious, viscid. 

GLOBULE, derived from the Latin glob-rt^z/ 5 , a small globe : 
small globe or sphere. 

GEAMINIYOEOUS, derived from the Latin gramen, grass, 
and vor«''artf, to eat : feeding on grass, # 

GBANULOUS, derived from the Latin granul-wm, a little 
grain; separating into small particles or grains, as 
^ ^and. 

GENEEIC, derived &om the Latin genSr-a, kinds; relating 
to a genus, or land of things. 

GEABUATEL, derived from the Latin gradu-s, a step; 
marked by a regular increase of degrees. 

HOEIZON, derived fl'om the Greek (horizon) hound- 
ing ; the line that boimds our view. 

HOEIZONTAL, in the same direction as the horizon. 

HER;^1ETICALLY sealed, so sealed as entirely to exclude 

' the air, 

HYBEOGEN, derived from the Grek (hydor) water," "" 
and ytvmm (gen-naein) to produce; the lightest gas ; 
with a certain portion of oxygen it forms water. 

IKIBESCENT, derived from the Latin irid-^scer^?, to be- 
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come Eke a rainbow; sbining with the colours of tbe 
rainbow. 

IMPALPABLE, derived from tlie Latin in, not, and palp- 
iire^ to feel : not to be perceived by touch. 

IMBEIOATED, derived from imbri.c-«rc, to cover with 
tiles : arranged in the manner of the tiles of the house. 
^IMPOETEB, derived from the Latin in, into, and port-arc, 
to carry; carried into a country. 

IM'PEESSIIiLE, derived from the Latin in, and press-as, 
pressed; easily I’eceiving and retaining an impression. 

INBIGENOUS, derived from the Latin indig-i5«a, native: 
the natural production of the country. This term is 
applied to vegetables, as native is to animals. 

INSIPIB, derived from in, not, and sap-erc, to savour; 
having but little flavour. 

INCOMB0SXIBLE, derived from in, not, and combusb-Ji^j, 
burned : not to be consumed by fire. 

INTEBSTICE, derived from the Latin inter, 
and stit-ttm, placed: small sx)aee betw'een the different 
parts of tht body. 

IMPEEGNATED, filled with any quality or thing. 

INGISIOH, derived from the Latin mcis^u/s, out in : a cut 
or wound made by a sliarp instrument, n '* 

IMPEEYIOUS, derived from the Latin in, not, per, through, 
and via, a way : presenting no passage. A substance is im- 
penious to a liquid when it ijrcsents no pore or passage 
by which it can entei\ 

IG'HJTEB, derived frqm the Latin igni-s, fire; having 
been kindled or set on fire. 

INEUSION, derived feorn in, into, and fusus, poured; a 
Eqiiid in winch something has been steeped to clriuv out 
its propeities, 

yLIQUID properly signifies that which has been melted; 
/' anything which we drink, or whicli thrms into drops, Air 
is a fluid. Water is both fiuid and liquid ; wlien we speak 
of it as a stream or cumnt, it is in*operlj caEed a fiuid 
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out wlien we speak of it as passing from a congealed to 
a dissolved state, it should properly be called a liquid. 

lamina, a thin plate. 

LAMINATED, formed of thin plates or laminss. 

lATEEAL, derived from the Latin latora, sides : at the side. 

^IGNEOUS, derived from the Latin lign-«m, wood: made 
^of wood, or having a woody structure. 

LTJBIilCIOUS, derived from the Latin luhric-ws, sHppeiy ; 
sli.ppei7, smooth. 

LAYEE, that which is spread over a substance. 

MAGNIFYING, derived from the Latin magn-2is, great, and 
to he made : making things appear larger than they 
actually are. 

MALLEABLE, derived from the Latin malle-«.<f, a hammer: 
capable, when beaten, of great extension without the par- 
ticles being separated. 

MALEFAGTOE, derived from the Latin male, badly, and 
factor, doer: a criminal, an evil-doer. 

MATUEITY, derived from the Latia mattlr-«$, ripe: ripe, 
or having arrived at its most perfect state. 

MAEINE, derived from the Latin mare, the sea: belonging| 
to the sea. 

MEAGBE, dry and harsh to the touch; a term applied to 
earthy minerals, as chalk. 

METALLIC, composed of a metal, or of the nature of a 
rnctal. 

NATIYE, derived from the Latin nat-?«, born : growing 
naturally in a country. When applied to a metal, it means 
that it is not mixed with any other substance. 

N GTIIITIOUS, derived from the Latin nutr-fre, to nourish : 
containing much nourishment. 

NEUTBALISE, derived from the Latin, neut-cr, neither: 
to destroy the distinguishing qualities of anything. The 
compound of an alkali and an acid has not the qualities of 
eitijrer, both being neutralised by their action upon each 
other* 
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KITBOGEN, a gas: united in certain proportions witli 
oxygen, it forms atmospherio air. 

NITBIC ACID, nitrogen, imited mth a certain proportion 
of oxygen. 

NITEATE, nitric acid nnitcd with another substance. 

O^X'GEN, denved from the Greek c^vs (oxys), acid, and 
* ytvmiiv (gen-;mem), to produce: a gas; united in cerfca|n 
propoi'tion with oxygen, it forms the air; with hydrogen, 
water. 

OXIDE, that which is united with oxygen. 

ODOEOUS, derived from the Iiatin odor, a smell; having 
a smell. 

. OVAL, derived from the Latin ov-?m, an egg: having the 
form of an egg. 

OLEAGINOUS, derived from the Latin ole-?/m, oil: oEy. 

OEE ; a metal is termed an ore when united with another 
mineral substance. 

OPAQUE, derived from the Latin opac-?^s, dark: dark, not 
admitting any light to pass througli. 

PONDEEOUS, derived from the Latin pond-«s, a weight; 
^ heavy. 

POET ABLE, derived from the Latin port-are, to carjy; 
easy to carry. 

POLATUTY, the property of tiiraing towm'ds the poles. 

PLIABIjE, derived from the Erench pli-er, to fold: easily 
folded into plaits, A young twig is flexible, linen is pliable. 

PULVEE.rVBLE, derived from the Latin pulv-l5, dust: 
capable of being reduced to a pow'dcr or dust. 

PEEEORATED, derived from the Latin pcrfor-arc, to bore 
through : pierced with holes. 

PLASTIC, derived from the Greek i^xeto-crm (xAuss-^jIm), to 
form; capable of being moulded in If) any form, 

PETEIF ACTION, derived from the Latin petra, a stone, 
and fac-rrfi, to make: turned into stone. 

PAEALLEL, derived from the Greek a-asga (para), by the 
side of, and (allelou), each other: rumiiug in the 
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same direcl4pn thing, and always keeping at 

the same distance from it. 

rEE'B’ECTj^.vhen applied to a metal, signifies that it does 
not lose any of its ■weigiifc ky fusion. 

POilOUS, derhed from the Greek wogo? (poros), a passage; 
full of sraaE pores or holes. tAB bodies are more or less 

< poa'oiis, hut the quality is only attributed to those in wMob 
it is obvious. 

PUNGENT, derived from the Latin pung.«'re, to prick ; -warm 
to the taste. 

PEG CESS, derived from the Latin process-i^s, a going for- 
ward : a regular course by which anything is done. 

PEEPENDICULAE, derived from the Latin perpendicul-^ 
nm, a plumb-line: in the same direction as a plumb-line, 
hanging freely. 

PENDULOUS, deiived from the. Latin pend-cre, to hang: 
hanging suspended, 

QUADEANtjULAB, derived from the Latin quatuor, four, 
and a.ngul-Ms, an angle : a form hiving four angles. 

EEELEOTIYE, redacting or giving back an image; this 
quality depends upon brightness. 

EESEEYOIE, derived from the Latin rcserv-are, to keep; 
’* a jdace where anything is kept in store. 

BAEITY”, thinness as applied to duids: the opposite to dense. 

BOASTING, the process by which the volatile parts of a 
mineral £ire evaporated. 

EH01\IB, derived from the Greek. (rhombos), a 

rhomb: a surface bounded by. four 'equal straight lines; 
its oiJposite angles are equal, but not right angles. 

RHO^SIBOHEDEON, derived from the Greek 

(rhombos), a rhomb, and (hedra), a base : a solid 
bounded by six rhombs, any one of which may be its base. 

STRATUM, derived from the Latin strat-wm, laid : a bed or 
layer. 

SUPI*LE, easily bent in any direction. , 

SMELTING, the process by which the pure metal is sepa- 
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rated from the earthy particles Avitli which it is comhined 
ill the ore. 

STLICIOUS, derived from the Latin, siJ-ciij, Jlint : consiatmg 
principally of silex or flint, 

SECEETION, derived from the Latin secret-iis, separated : 
tha-t which is separated from any other substance. Tears 
are an animal secretion ; the honey in flowers is a veget- 
able secretion, 

SOLUBLE, derived from the Latin solv-cre, to loosen : 
melting In a liquid. 

SOLVENT, having the power of dissolving things. 

SOIjUTION, that which contains anything dissolved. 

SPITBIIIE, derived fromtlie Greek (sphatra), a globe 

or sphere: a solid hounded by one curved surface," which 
is equally distant in every part from the centre. 

SPHERICAL, having the form of a sphere. 

SOLID, filling up space : in this sense it is opposed to hollow, 

SOLID, haring particles adhering closely together : in this 
sense it is opposed to fluid. 

SONOROUS, derived from the Latin son-?f$, a sound: capa- 
ble of producing sound, 

SUMMIT, derived from the Latin summ-?.o<j, highest : the < 
top or highest part. 

SAPID, derived from the Latin sap-^r^, to savour: haring 
a flavour. 

SPARKLING-j bright in parts and not over the whole surface, 

SATURATE, derived from the Latin satur, full: to fill any- 
thing till it can receive no more. 

SEAII-TRANSPARENT, derived from the Lai in, semi, half, 
trans, through, and par-ews, axipcaiing; presenting an im- 
perfect passage to the rays of light, so that objects do not 
appear dearly through. 

TRANSPARENT, derived from the Latin trans, throngli, 
and par-<:»«, appearing : yielding a free passage to the rays 
of light, KO*that objects appear through. 

TRANSLUCENT, deiived from the Latin trans, through. 
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and lux, light; yielding a partially obstructed passage to 
the rays of light, so that light only appears through. 

TENACIOUS, derived from the Latin, tenax, holding: 
having particles uniting firmly together. Gum being 
tenacious, the particles cannot easily he separated, and on 
this account it acts as a cement; glue, being more tena- 
cious, acts as a still stronger cement. 

TUBULAE, derived from the Latin tubul-ws, a small tube : 
shaving the form of a hollow cylinder. 

TOU GH, capable of being bent or extended without breaking, 

TAETAE, a hard substance deposited on the sides of a cask 
during the fermentation of wine. 

TAETAEIG ACID, tartar combined with a certain portion 
of oxygen. 

TEIANGLE, derived from the Latin tres, three, and 
angui- MS, an angle: a form that has three angles. 

TBIANGULAE, having the form of a triangle. 

TBANSMITTED, derived from the Latin trans, across, and 
mitt-firc, to send; sent from one person or place to another. 

VACUUM, derived from the Latin vacu-ws, empty: space 
completely unoccupied. 

VELOCITY, derived from the Latin velox, swift; speed, 
swiftness. 

m- 

VIS GIB, derived fcom the Latin visc.ws, bird-lime: glu- 
tinous, tenacious. 

VITEIEIABLE, derived from the Latin vitr-Mw, glass, and 
fi-eri, capable of being converted into glass, 

VOLATILE, derived from the Latin vol-are, to fly; passing 
or flying off naturally by evaporation. 

UNCTUOUS, derived from the Latin tmet-w5, anointed; fat, 
clammy, oily. 
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Mahogany Cabinets, contaming the substances 
referred to in this work 1 15 0 

May he h.o,d of W. Edwards, 40 High Street, Camden 
Town ; and at the Depot of the Home and Colonial Schools, 
G-ray’s Inn Koad. 

Of whom also may be had the following articles to illus- 
trate various works used in Schools, and in Education in 
genei’al; — 

New Educational Cabinets . . . .260 

CABINETS with Collections of Shells, containing 
each of the Linnean Genera, with the Xonnean 
and Lamarldan names, upwards of 120 species, 0 S 0 

Cabinets containing a colJectioh of 150 carefully 
selected specimens of Minerals . . » .1 10 G 


COLLECTIONS OF GEOMETEICAL 
PLANES AND SOLIDS. . 


M s. d. 

The series of 29 planes and solids, in mahogany 
box . * 0 6 6 

Second series of ditto, 38 in number, inclnding 
the sections of the cone, sphere, and cylinder . 0 10 6 

Boxes containing complete sets of all the Mecha- 
nical Powers, considerably improved, consisting 
of a series of pulleys — the various levers, single 
and comjtound — the wheel and axle, the in- 
^dined plane, the wedge and the screw, to which 
is added the capstan * . . , . .330 

Schools attended with single specimens of Shells and 
Minerals, &e. foi’ sale, and for giving instructions in col- 
lecting or preserving and arranging objects of Natural 
History. . 
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LESSONS ON OBJECTS; as given to CMldren 
between the Ages of Six and Eight. By Miss Mayo. 
Seventeenth E<iition, foolscap 8vo. price Bs, 6d. cloth. 

' This work contains progpressive series of lessons, the prevailing 


has been foimd by long experience, that no lei^ons produce more con- 
tinued interest, or more enlarge the minds of children, than those on 
Objects. 

LESSONS ON SHELLS ; as given to Children 
between the Ages of Eight and Ten. By Miss Mayo. 
Third Edition, foolscap 8vo. price 3s. 6d* cloth. 

** Tills volume may be considered as a continuation of ‘Lessons on 
Objects; ’ the principles of teaching illustrated in that little work are 
hero applied to an important and interesting branch, of Katural His- 
tory/’— Pr€/ae€. 

LESSONS ON' THE MIRACLES OF OUR 
• BIJSSSEB LOBB. By Miss Mayo. Eoolscap 8vo. 
price 3^. 6<^. cloth. 

“The pbrnsoology and matter of the verses read are first made the 
subject of catechetical examination, that the eliildron’s attention may 
be excited, and they may clearly understand tho meaning of the ex- 
pressions and observe the facts, stated; they are then exercised in 
d,rawing out the truths involved in the account,- in finding parallel 
passages and illustrations, and in applying the practical lessons to 
themse.lves.’'— Prf/aca , . ' 

THE RELIGIONS OP THE WORLD, being 

Historical Sketcliea of Ancieiit a.nd Modern Heathenism, 
Eomanisni, Mohamniedism. and Chrisrianity. By Wil- 
liam OsBUEN, Member of the Ebyal Society of Litera- 
ture. In small 8vo. price 5s, cloth. 



UdneatiOTQtai Works. 


ISEAEL IN EGYPT; or, tlic Books of Genesis 

imd Exodas, illustrated by Existing Mnnumonts. By 
WiLniAM OsBTJUN, Member of the Royal Society of Lite- 
rature. Second Edition, small fivo. with numerouB Eu- 
graTings, price 5s, cloth. 

'•Tho reality of the Bible history is a condition indifiponsable to 
the ffoniiinoness of its moral teacbing. Tills ftroposition, which appears 
very clear cind self-evident, renders it ai^sulntoly necessary that the 
truth of the history should he folly established. In ttiis work the 
r<ja<ier will find an attonipt to establish its f ruth by the collateral evi- 
th^neo of the momnnonts of Ancient Egypt.*’— Pnface. 


SCRIPTURE OUTLIKES; or, a Course of Re- 

Hgious Instruction, IlluHtrntod with Notes, explanatory 
and devotional, from the writbig.s of Eminent iJivines, 
By the Rev. J. Moktaou Ranoaij., Curate of Lowestoft. 
Fifth Edition, foolscap 8vo. price 2s, tW. cloth. 


SCBIPTUEAL INSTRUCTION foii th.e LEAST 

AT?n THE LOWEST ; or, the Bible History in its Sim- 
plest form. Fifth Edition, vols. 18mo, price 9«. 
liloth. 


OUR NATIVE LAND ; or, Beenes and Sketches 
from British History, for the Young. By the Author of 
« Scriptural Irbstruction for the Least and Lowest.” In 
2 vols. IBmo. price 0.?. cloth. 


The church CATECHTSM ILLUSTRATED; 

in a Scries of Scriptural EKarmnations on its various 
■.DoctrineR. BylosHUA Bxxon. Tenth Edition, 18mn. 
price 2s. M; roan. 

** Tliis volume coutaias the substai ico of a 'miml »cr of valuable works 
on the various subjects it embraces ; besides mvirly 40f)0 B<;ripture re- 
ferences, to dluistrato and onforeo the doctrines It toaches and the 
duMe® on which it iEi8i8t8.*’<— ,ii 
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